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Enclosure 1

LIST OF DOCUMENTS USED AS A BASIS FOR
ADMINISTRATIVE CLOSURE

' The following list of documents was used to demonstrate that the 216-U7-12 Crib
treatment, storage, and disposal (TSD) unit has never actually been used to treat, store, or
dispose of corrosive mixed waste, regulated pursuant to the requirements of
Chapter 173-303, Dangerous Waste Regulations, Washington Administrative Code
(WAC). These documents were provided to John Price of Ec_ology on May 6, 20035.

1 Engineering Log book UO3 Plant, RHO RE-NB-234, pages 7 through 13, and 77
through 102.
This log book provides an account of activities during 1987 from an engineering
. standpoint. It also documents that the last corrosive mixed waste discharge to the
216-U-12 Crib last occurred in February 1987.

2 Operations Log book, pages 270-304. _

This log book provides an account of activities during 1987 from an operations
standpoint. It demonstrates that no accidental discharges occurred after the
effective date of mixed waste (August 19, 1987), until the time the 216-U-12 Crib
was cut and capped (February 1, 1988).

3 Letter, From G. E. Millward, Staff Engineer, Westinghouse Hanford Company, to

D. W. Medley, Westinghouse Hanford Company, “Characterization of Process

Condensate to 216-U-12 Crib,” dated January 4, 1989.

This letter documents that there were no discharges of corrosive mixed waste after

July 27, 1987. This date is the effective date of Substitute Senate Bill 5071,

amendlng the Rev1sed Code of Washmgton to add 70 103 109 concermng mixed
©waste.

4 Dangerous Waste Permit Application, Part A, Form 3 for the 216-U-12-Crib,
Revision 0, September 1, 1987,

The original Part A for the 216-U-12 Crib contains language concerning the
operations of the UO3 plant. ' '

5 Plant Operating Procedure, UO-080-006, “UO3 Environmental Sampling” (also
known as Sample UO3 Liquid Effluent), Procedural I—Ilstory Data Sheet, and
Revision B-0, dated June 4, 1987.

This procedure shows the sampling methodology for the 216-U-12 Crib effluent
discharges. _

6 Temporary Work Procedure UO-WP-0002, “Neutralize TK-C5 Process Condensate
at 224-U,” Revision A-0, dated June 4, 1986. _

This procedure shows that the temporary neutralization system was in place in
1986. It demonstrates DOE was proactive about eliminating the corroswe mixed
waste discharges.
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Enclosure 1

7  Work Plan, UO-WP-0007, “Measure the pH Buffer Capacity of Tank C-5 Using
Phosphoric Acid and Potassium Hydroxide,” dated April 13, 1987. '

. This work plan contains provisions to prevent corrosive discharges to the
216-U-12 Crib when buffering chem1cals were being evaluated for the
neutralization system.

8 Annual Report, “Westinghouse Hanford Company Effluent Releases and Solid Waste
Management Report for 1987: 200/600/1100 Areas,” Westinghouse Hanford
Company, dated May 1998, Section 6.0 and Appendix A.9.3.

This annual report documents no additional discharges in 1987.

9 Congressional Report, “Plan and Schedule to Discontinue Disposal of Contaminated
Liquids Into the Soil Column at the Hanford Site, Response to Congressional
Request,” dated March 16, 1987, pages iii and iv, 7-8, 11-12, and 26.

' This report shows DOE’s awareness of the need to eliminate and control liquid
discharges to the soil column at the Hanford Site to Congress.
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U0s_Process Condensate oH: The TEK-C2 UNH Waste cancentEabor

aaid was inadvertantly allowed to simmer overnight on

February 2 and 3, 1987. The resulting condensate became

progressively more acidic as the acidic TK-CZ wastes became

more concentrated. Approximately 2000 gallons of condensate

at a pH of 1.8 - 2.0 were pumped to the crib, before the _—
problem was discovered on day shift. A PDA is being prepared

to provide clearer guidance for TK-GCZ concentra‘bor operation Co v
in the shu‘bdown/stanby mode.. .. -

-~ T0s Pl : ' The TK-
€5 catch tank pH measurement instrument loop is still not O
operational. The probe does not indicate the same pH when _
mounted in the catch tank as when dipped in a sample of oo T
catch tank contents., After the probe tip briefly contacts I . -
the botitom of the catch tank, however, the readings agree . ' ‘

" for a period of time, until the disparity gradually resumes,

Factory representatives have made two recommendations: 1)
Sparge the catch tank to ensure that the solutien is _ N
homogenous; and 2) Mount a grounded wire mesh screen over . : i

-+  the pH electrode sensing tip to guard against stray e e
' electrical currents. Plant maintennance forces have not been ' ‘ ,ﬂa

available to perform this work for the past four days, due !

o=  to higher priocrity instrumentation work, including starup of

the 207-U proportional sampler. A work order is being : SR

prepared to complete these tasks. ) . .




2"'1-'5‘1
LA

B0V Bty Hehol - Distuesd At ophimions ad Leerhl chaict o éﬁ;-
o -~

2o L&%"'ewnA e fune in Te mev wamble s wderaed

| - N Pom
.’a"r‘l'd: "*!N\é Hehn W‘[’&L’&A‘ Strehl e S d"f c@g,lm { 3-13¢1) 4[0014.1[' E:f‘a

b Tt t D S eiommadal Coplianet ot ) gt o |

LS o thotn il sond somiene do Wy Bt b ste et s ke

E‘H’imﬁ ?}M i!‘;f_’ Lr W, ﬁd,'{ 1

Jupv Ban e gne Ha tht UL st . — Wi comed wal
;ewﬂm dalt - Liundd 2t cclbatron shadd™ A He 67 Hume o
cdhi ’ELA.:&_ HA‘W\ ‘ﬁ»\, v ?:\S{:’D .

wlf b ksl A fw’f‘ag e, saibd wr"JﬂbLL_
Also Sismusd i ihsfmJ/Jf»iM o L S £ he
s L&g% 'ff“ wu-i_ ’g Mﬂé% n‘u‘h-—éﬁ;- .

TA'IMI“ ‘ .

VI m o 4hy 'ﬁ(uwe. L\).l(" Rswl {’o &i— 54‘-[( W/ Hham

duv U2 DAY s Ba . Hedd ( nhrt dlowsonedt
%:"afzi)’!/ﬁ ?rum_‘t‘ '!'u DHOE, 'Prwfz{u.l drck. iy o U712
rH T Sw-fu, .Lg_ At S]\“{'P ”'h(:"e- N D'Zk ‘”"” é"‘j‘ 7w
P runlt A e wuﬂa Arngls $v Ul fmn‘ . ﬁt//

——r

J{’o 3;(- LV ?C-"& &# e LeLS, (la..‘o Cu;,{’un\w ngmm‘m{'?m \Y&s\(';ﬁ). .

widsd o st 4w volumie e UTIZ L U4 .S'A"MSJ;.’- 1.;.' W
Mike et ?ﬂffa awmw,,g L i ot ki L fz‘a’ bpds

w:::‘*la:-—s‘mréso.;wiq j Y. U[: e - + FMpuJ«d FerrA‘np

ﬁm%la mwrfi &..1»(14./

3 ' - : 5 g t Troubleshooting of R
the TK-C5 catch tank pH probe was completed by Plant Engineering

and Maintennance.  The probe is operaticnal. The spurious readings _
were found to result from poor mixing within the catch +tank. When (il
the catch tank was sparged with a2ir, the probe readings matched

the grab sample pH. An EOQ will be issued to continucusly sparze

+he catch tank. The TK-{5 in-tank pH transmitter was found to be
defective. While the local display is in calibration, the proper
4-20 mA output cannot be obtained. The transmitter will be moved
to the instrument shop today. In the event that the transmitter —
cannot be repaired, a replacement was ordered and is scheduled

for shipment on February 13, 1987. None of the other instrument

loops comprising this system have been adressed to date.
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.'Ergcess anﬂensgtg'EeugrgliZatiog (JHER) '
Continued working on the OTP.

~ to ensure that proper air flow is maintained when the main building supply
~ fanis down. .

. to Tk X- 33

floor was neutralized before reaching the floor drain {which leads to
-chemical sewer)}. All content in the leaky drum was transferred to a

'Cbntindéd working on the check 1ist.

purpose of the permit app11cat1un -

-Process Engineering.

OSR Fag1t Tree Ana?zs; (LLLA}

‘OSR. Witl provide comments to SAU by end of this week.

" Re-reviewed the ATP prepared by Dhillon Engnneerung Determined that an OTP

Personnel Tr;1g1ng.(LJJ)

Su furic Acid S rTT

One of the sulfuric acid drums on the second f]oor pipe gallery was Teak1ng
The Teak was detected immediately and the acid that was leaked out on the

i o . Ve iy O b e = S B e

different drum. The estimated quantity of acid leaked out is 1 gailon.

i

j

U03 Startup Check List (L3J}

Safety Equipment [ist (STW, LLLA)

|

Fanalized the second draft. Will be typed tonight.

Building Ventilation Prméedurg-ﬁgd ate (STW)

}

Drafted a PDA for the 224-U bu11d1ng ventilation. Addition steps were added

Loy
|

Horked W1th Battells photographer m?ﬁgatures of U- 12 <rib and Tk C-5 For

Planned Waste System Ungrade (LLLA) .
Updated the status on Planned Waste System Upgrade and forwarded to Tank Farm

Met with Safety Analysis Unit to go over the draft fault tree anaTys1s on U03

X-30 to X-38 Transfer (JHER)

Investigated the rouh1ng for transferr1ng the out-of-spec mater1a1 in Tk X 30

IE for Su?tchgear Upgrade (JHER)

[ i ahirs Ea LR T it ST AP

is not necessary

aguy

Discha e History Data (JHER)

F111ed out the Chem Discharge History Data Sheet for the month of Ju]y
Forwarded to Tank Farm Process Engineering.

L. Jdohnson attended the technicalt writing class held at‘Tri-City University.
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{Hen.),

osn Fault Tree Analysis (LLLA).

Comp]eted updating the work sheet in LOTUS Sym for Tk C-1 calibration table.
. Tk C-5 High He1ght Factor Alarm (JHER)

Rev1ewed and consoi1dated the comments on the second draft of fault tree
analysis. D. Destreich will finalize the analysis tomorrow.

ESR’s (L3J)

Prepared two ESR' Removal of RE-1 Roof Exhaust Fan and Instail HEPA on CAM
Vacuum Pump Exhaust. ,

Ersssgu:sJﬁuus!

Performed DARF signoff review for sulfuric ac1d handling procedure. {LJJ)
Performed peer review on the prucedure for routine. process samp]xng (JHER)
Loadoyt Hood Scale Unarade ww

Reviewing the-ATP for the new loadout hood sésie insta11ati6nf

Safety Equipment List (STH) |

PUREX Nuclear Safety has rev1eﬁed the 1ist. Few comments need to be
incorporated. Will have typist update the 1ist and send out for other

reviewer signatures this afternoon or tomorrow

Tk C- 1'ta11bratro (STW)

Cnmp?eted the 1nsta]]at1om of the tempurary high WF alarm system. Will
perform funct1una] test tomorrow morning.

Procedure Check List {LLLA)

Did work ass1gnment for of procedure check list 1ncorporat1on ‘The ECD is '
9/23/87 .




af'gi Eguigment List t- (STH)

tom

Received the rev1sed Tist from typxst Delivered to PUREX Nuclear Safety far

 signoff.

Process Condensate {JHER) _.A

Received information on phosphate precipitation test from lab. By using
_simulated condensate containing little calcium, no precipitation was
.observed. Significant uranium precipitation had occurred. during the previous

testing with simulated groundwater canta1n1ng 51gn1f1cant caicium

concentrations.

Continued working qr;. OTP. First draft is 95% céinp'lete;
Performed functional test on Tk C-5 high Ievél alarm. With the Tength of the
conductivity probe in the tank, the alarm sounds off at 78" -- 2" below the

o:er flow. Will need to mod1fy ‘the spare probe to get a aTarm point 1ower
than 78".

Tk C-1 Catibration Table (STW)

Printed out the spread sheet of C-1 ca11brat1on tab?e and sent to the
stat1st1c1an for review.

ESR's
“Prepared an ESR on Removal of Fire Hoses. {LLLA}

1

Prepared an ESR on Improve Pick-Up Bin Air Flow Efficiency. (LJJ)
Both ESR’s are @waiting Dukelow’s signature. '

PISCES (LJJ)

Horking on geiting the high amperage'éiarm transducer in the PISCES.

. Fauit j;ee Analysis (LLLA)

Met with Operation to go over their comments There are quite a few
comments. _

e r— s e =+ W
1
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P:gcess tondensatg Neutraiization (JHER)
Cuntlnued working on OTP ‘

By-Product Waste Permit Part A (LLLA)

Met with Hart Crnwser consuitant to go over the comment on the draft Part A.

Have some minor changes. Also need to provide dimension of the U-12 crib to

Graph1cs
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Fault Tree Anaiysis for OSR (LLLA)

Fofﬁérded hare-tomments to Oestreich.

Rev1ew ATP fgr Loadout Hood Scale Uggrgd {LLLA)
F1n1shed rev1em1ng the ATP prepared by T- P!ant Mech¢n1ca1 Deve1opmentn

; Safety Egu1gment List (STW\

PﬂREk Nuclear Safety (G. Strickland) signed the document.
Procedure Updates (STW)

Prepared a DCR for the vessel vent operation procedure.

. Fault Tree Ana1xs1s Re?1ew (LLLA)

Met with D. Oestreich to go over “the rema1nder of the cumments

Load-Out Ronm Scaie ATP REV1ew (LLLA)

Met with d951gn eng1neer (preparer of the ATP) to gu over the review
comments. :

: _Team’ﬁéet1ng‘(LLLA)'

Attended the weekly team meeting and statused the Informa] Readiness Pevrew‘

items. Postponed the f0110w1ng two items:
Prepare procedure for responding caustic spill {£CD: M1d October) _
Prepare startup checklist (ECD:-Q/QS/B?)'
| It’17 still be tight to meet these dates.
ESR's (L) |

" Rewrote the ESR 9470 "Structural Evaluation of U0z CAM Carrier® to cover all
carrier equipment or 11ft1ng dev1ces that are "home made".

Tank C-1 Calibration Table Upgat (STH)

Working on gett1ng LOTUS Sym to prxnt out the ca11brat1on ‘table in the right
. format. - .

Tk C-5 High_Leve1'A1arm (JHER)

Cut the spare alarm (conductivity) probe and 1nsta]1ed in Tk €-5. Performed

the functional test. Passed High Tevel alarm now goes off at 70 inches.
g:gcess-congenSaie OTP (JHER)

Cdﬁfinued working ﬁn the UTP;

PISCES (LdJ)

Added instructions in the PISCES input forms for function testlng of "the
rad1at10n and Tow flow annunciators for the 224-UA roof CAM‘s

S IRET
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Safety Equipment List (STW)

"The document was all signed off.

Will- be issued this afternoon.

Engineering Training TL3J)

Studied for UQ3 Phase II re-qualification test.
Start-Up Check 1ist (LLLA) |
Reviewing the draft staft-up chéck.}ist.
Procedure Check List (STw)

Four DCR's were issued to incorporate check 11sts

. There are all together 25
procedures which need check 1ists. ' ‘

Lifting Device Certification {LLLA)

Talked to Bob Pan about the ESR on Structural Evaluation of Portable Plant
Equipment. Will need to set up a meeting to go over: ‘all "home-made” portabie
plant equipment.

I-Honper Procedure Up-date -- Start-up Item({LLLA) ' y e

‘Rece1ved the WMCO {West1nghouse Material Company of Dh1o) document on the T-
Hopper inspection criteria. Started to up date our T-hopper inspection , - -
procedure accordingiy: ‘

- Tk C-1 Calibration Table (STW)

Met with the statisticians to go over their comments on the revised C-]
calibration chart.

Process Condensate Neutra?izétio- (JHER,

Prepar1ng a PDA to reroute the condensate to Tk X-37.
Kaeiser to work on the C-5 to U-12 discharge line.

Procedure Check List {L3J)-

Preparing DCR’s to incorporate check Tist in procedures.

Process Start-Up Check List -- Start-up Item (LJJ)

Set up a meeting for next Wednesday to go over the review comments on the
draft start-up check 1ist. The meeting will invelve Process Engineering,
Production Operation, PUREX Nuclear Safety and Plant Maintenance.

This is to aliow




" Met with Plant Engineering and Product:on Operation to go over the
. preliminary design on the 211-4. 1nter1m upgrade.

" Printed out draft for review.

" Newly Discovered Pre- Startug Upgrade (LLLA)

‘Traced the old nitric acid 11nes in £ and F cells in preparation of writing

C=1 Calibration Chart Revision {STW)

i Progedure gheck Ljs {STW)

. Cbmp?eted prepar1ng the DCR for the six procedures that requ1re check tist.

-_ Attended the weekly tgam meeting.

Prgcess-éundenséte Neutraiizati@n (JHER)

Continued working on OTP. Ready for first-time review.

Desian Review (LLLA, JHER)

Hazardous Waste Part A Permit {LLLA)

Met w1th Hart Crowser consultant to review the plant flow sheet and determine
if any addftional part A is necessary. . .
ES Prior‘t Meeting (LLLA)

Met with T. Van der Sys, and Prmduct1an OperatTDn to determine the pr1or1ty
for the next 21 post startup ESR's

ESR (L39) .

Issued an ESR to evaiuate the existing building vent11at1on balance.
to support the up-coming building upgrade project. 7

This is

En guneering Training (LJJ) _
Cont1nued the study for Phase II reTuAE

Neutralization OTP (JHER)
About 120 pages!

While do1ng the 1oadout hood 5caTe upgrade, discovered ihat the scale pit
sump alavm should be rep?aced Des1gn support will be needed for the
replacement. T

gggute and BTankuff OTd N1tr1c Acwd L1ne (LLLA)

the ESR.

Continued working on gett1ng the final ca11brat10n chart to print out on
LOTUS Sym. _

Team meet1gg (LLLA,JHER)

)
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U-17 Readiness Review (1 LLA)

Attended the review mesting. A dump11ance pian will not be the crib t1e -in
requirenent. However, should the uranium level goes above MA- 139 1imit after
start-up, a compi1ance plan will be necessary



q/7/57 ;" ggﬁ Carr1er Certification (LLLA) l E - hif‘ ’

E (MJL¥) . Rich G1]Ter came over to take a Took at the CAM carrier. He’1l provide .
i scketch and load limit which are needed to certify the carrier. . .-

E 'i L _ . gg3 Plant Start-up Check L1s £ (LJJ, LLLA)

Met with PUREX Nuclear Safety, Production 0perat1nn and Maintenance to review L
the first draft of the -start-up check Tist prepared by LJJ. ' : _

Ingtrumentat1o (LJJ,‘LLLA}- : , . ' ] L

Worked with instrument fech to determine the high and Tow DP alarm set points .
for the X-29 filter bags. o _ _ -

Engineering Training (STH,.LJJ) 7
Studied for UD3 Phase il Engineering'Cerff§ication test.

Trend Ana1zs1 {LLLA) - ' ‘ 7 - C

l o Worked on getting effiuent plots for trend analys1s w1th LOTUS Symphony. o
I Process. Condensate Neutra1lzat1un (JHER) e N
] Held a weekly construction status meeting. Will complete the tie- 1n of the ‘ .
.~ Transfer lines to and from Tk X-37 this weekend. - ]

. )

. ' Prepared two PDA’s for rerouting the process condensate to allow Kaiser _ -

_ construction. 7 -

» : ESR’s (LLLA JHER, STW) = o o 4
'ﬁ . Prepared the following ESR's: | ' ' -1
K . . - p
i T . Improve Temperature Controls for Tanks X-1, X-2 and X-38 . B
ﬁﬁ : - Repair Steam Jacket Leak for the 100% UNH Tine to Tk X-30 7 I
I} : Replace Loadout Scale Pit Sump Alarm : ot
[; ~ Reroute and BTankoff Nxtr1c Acid L1nes in E/F Cell and Luck Pot Room N
i 'Tc-99 In_Ground Water (JHER) | . -
: 4

'[’ : 7 "~ sample taken from around U-17 crib indicated high Tc-99 concentration - 1,500 -
picocuries/1. This is the first data point we have on Tc-98. Al Law w111
I o o issue a Tetter to detail the result. ‘

i _ .
ri Received a phone call from A] Law. The Battelle analysis on the ground water

, - ‘ Tk-X-38 Result (JHER) _

The extractibility test on X-38 sample indicated good extractibility. = Still
awaits €1 result. ' ' ' ‘

E. C-1 Tank Calibration Revision (STW)

o woee=eee The revised calibration is being signed off.




_4/’45 ﬁ/ff' .

(on £ Te)

* Phase II Certification (LJJ, STH)

jRecewed another NCR (prepared by Maintenance) on an out- ofntnlerance

. range. Discussed with Production Operatjon, nothing conclusive at this time.

- - - e FREL- T A )

NOx PSD Complfance Inspection (LLLA, JHER)

Met with Eric Vogt, Van Meter, R Pavilina to discuss the NOx compliance and
monitoring plan for both U03 and PUREX. This is in preparation for £PA.

inspection next Mbnday and Tuesday. Agenda for the two-day inspection was
also discussed. : ' ' :

LJd took and passed the Walk-Thru portion of the test.
STW studied for the. test. ' '
U0y Start-up Check List (LJdJd, LLLA)

Worked on re-formatting the check Tist to make 1t eas1er to be used as a
field procedure.

U0z Readiness Review List {LLLA)

Met with Bperation and went aver the newly revised read1ness review items.
Also determined the action asszgnees :

Nuclear Material Control Administrative Procedures (LLLA}

Met with Process Engineering Management and A, Light to discuss whether it -
was Ptpeess ‘Engineering’s responsibility to wr1te the procedures

PISCES (LJJ)

instrument. . Working-on providing d1spos1t1on for the NCR.

ESR’s (LJdd, LLLA)

Working on comp111ng & list of ESR's for pr1or1t1z1ng purpose.

Effluent ngp]e ResuTt {LLLA)

Evaluated lab sample results on 207-U samples. Noticed an out-of-trend
result on the samp]es taken during the week of 8/10. The pH is lower than

usual and U content is higher than usual, but both are within the control
limits. The results on the samples taken the week after were within normal

|
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- o x. PSD Compliance Meeting (LLLA, JHER) , o -
e - D Comiae s

'i - o -Had a second meeting W1th Eric Vogt, R. Van Meter, R.-Pavilina and G LeBaron _
) [LdaA) . ‘to review the NOx compiiance for both PUREX and UC3 plants. A brief

l _

I

|

presentation will be given to EPA by LeBaron and Rasmussen. Tours of the -
plants and the NOx monitoring system will follow the respective presentataon.
In preparation for the presentation, we reviewed the available view graphs. .
Still need to make up 2 to 3 more view graphs. C.

Process Condensate Neutralization OTP (JHER)

Copies of the draft 0TP will be out to reviewers on Sept 18 (Frxday) The . 3
sketches for the OTP w111 follow next week.

i PDA-to Support Neutra11zat1nn System Tie-In (JHER} . -
l : _ ’ Before the PDA’s can be issued, Kaiser and Rockwe11 (Cs will have to approve
I

the new transfer lines which w111 be- used in carrying out the PDA's. An o .
inspection tour will be conducted hy- the 0C’s along with Process Eng1neer1ng
and WHC project engineer. '

OSR Fault Tree Anaiysis (LLLA)

Received the Tetter from Oestrich. e ' )

Phase IT Engineering Certification Test (STW)

™8 Wiltieit studied and took the open hobk portion of the certification tést;
PISCES (LJJ) . S -
Provided 1nput forms to add the DP alarm funct1ona1 checks for X-29 f11ters
Erocedure Umdate (LJJ)

Reviewed the procedure on plant surveii1ance for DARF signoff. . i ‘ -
CAM Carrier Cért‘iﬁcation- (LLLA, L3J) |

bl ) _ . Worked with Ma1ntenance Engineering on obtawn}ng information on the hoist

| used to 1ift the CAM carrier. This information is requested of us from Rich

y © - G@iller (Structural Evaluation). . . -

i . . .
1“ - T-Hopper Procedure Update (LLLA, STH) _

i B

1% , o } Reviewed the WMCD (Westinghouse Mater1a¥ Company of 0h1a) document and .

Al

AT Newhali sakzm ; S
Y ad — U0y condensede (s now olyam:m; o TE-¥27. Ph H‘Caﬂlef' pet
 #2 pow jegds the jki-line pH beduwten the TE-CG cadeld
__Apnk and TE-¥3T7. TK-%X37 pH Lo Ay sawple if 3.10.
. 3.@% e clia o~ pmha.ha“ﬂ4 beer colllbraded ~2t.

|‘ worktng on incorporating the new T-hopper 1nspectmon/hand11ng requirement. —— %

into UO3 Plant procedures. There zre all together three procedures affected. e
'| This is one of the U03 Plant start- “wp readiness review items, : . R
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Teledyue wislabled +he £low comtbal vale. 89

e

587 UM Sampler

T4 1 ac,-fua//y o MUH"%M Tlfl-Bﬁj labelled ‘
Hheu~r as MV- WER. The bellows we receined -
wer for an MV-WER. Teledywe will weplace +hen

wAdl .MA\JH-’W*'Q bellows at ne exhz charge.
The 2 MOV's  which tad beewm returned lard

subrmer  (inally arrived and aw beitg paied .
b the Lachry fer Lee Shelbu, the Meke plafe 1
wal not adjusied properly and woy ot hove oemded
e il swwideler carectly, The L iepajred valves

will e chipped the weele of '0f14/87. -

@epeaka/ Par’{ﬁbwf of secti~ :r) caus+c add[ﬁ"@g

'?«‘3]"-’677 Néwbﬂf(l&rfﬁ"“

~ faput &, Me l&r{mj peri—p shoke j.&‘{'{.‘ﬂ—»-jf € e ﬁq,}—f\, .
< slalble. Flowe rade dov P-¥36-3 was only 25% of 8

S1fde dert wusing wd.'(—&l;.na';q;__"”aa{- P~*74-2 and.. E
P-%36~% Luses lhave Veen modified. Tujtead sl :L’i
t 12°R Luye Loy %Lu(a.m/? +Z putompr eacl puier :
el & oo ITA Fuse  gng Ahe pavel hara o
Separde fume. P-R36-3 way realibrafed. Put 15Jec  :

: -f”—(-@( o F&C’C -t ‘}Hpmf H aHJ 39—5_?ng G'{‘l‘e-r' on _ iii
i

Eorerbr L STy Dl

ﬁv«r‘{‘ 5}%-@?&”6&:9&5 {Y 'CFDI-— _'E‘f.-"-?.r’h-qf ;H—L@I‘J—"-H L“'("(—Ll‘l-q*w"'

blowihg Fase s,

” Pale —
OTP Sdadus ¥ 7 B
o . )
Pt T=C T5% Ealif
D leoPe :
B oo
F 5% T::‘::M ;-3‘,._
6‘ oo . §-'
: H iov o "‘:;
. Pk Ty T42% 2
o fem- A oo B
. B lov "20‘ ) - i

L —————— et

40 %:.;3;40”'%“”@
lch qo '
L Cop e

£ 100"79

E L aa T R

T teel oo T
o o

¢

M o=
N 0%

B aveas T TR

AL g4




9q —- 5 i i i ]l I j[",’”,m"f ““1 pu-msmw-“- ER 'ﬂ?-ffﬁlﬂl j l _ ¥
i[‘f/g% - , Neu'h‘ll(?a{,h — O8a LU U2, ' Soime - ,( S-H\n. caude«ra-}e' = T_F"'x]? e
gf" ; SRV wa 'Fr-vvng.ftn-ﬂé-lhﬂ- TFr<S ai{l tha hz-—rbnh'?-a:ﬁ
R Pl i e yumiaing The syofes ﬂr&rw (!a..,l.eﬂr/.f
Lo Y 171 ‘(ﬁﬂ! chor‘l‘)'z NN : i ‘
- ! b T i [ T o H :
e T T s Bttt B o T A ettt —
s — S TVl LI pagy T 1003 — . .4

: i
N ‘T
: .

O

- | —

1. ]

- :
SEEE S
‘-: —E—\ﬂ,—_

- — 23

:"' T'ﬁq—
o

% =5

| mi==——

‘—LJT”““ e ﬂﬂﬂﬁﬂi@f—f—,—‘_l—-_.—-—-————-——‘ﬁu—'-—*—'——'ezt'_- ]
. [ e _; 1 N 30TE . 4
RN O AT TR, ACAAT o v & oo
N S Conplede pre-tes T mTﬂ*CrPH Comtratier o lsd,

i ' , : ’" ' do: brck Fhie TE-¢ Yj!‘ Enra*ﬁ? stLber don pf‘l’ ‘9’5'

L o ‘4‘9'\0}% 7 0cdied, Thiesd ;f,{;é; did nat odeorr whet

; ; | dhe ggndmiler fmpats were! difeonnecded oo T e
* Soep and coune (e ,(-oia ‘cal bbb Tl p# lﬁwf"f‘e*’ }‘jﬂ-““"‘!:

"H'- Wt ﬂ”‘Sy’Lt—E‘f. 'J' i T B

|
L L] ‘- P
]

Nevibalitad She lgakl by spuiyig gt 4o combvslier |
NiA ‘C&lh\a%nl &gc chadd ' !

NN

- {N2

P — Tt cartrollon Also| behatel el b T

"ﬂ\z aHhMmOt&‘i‘D( i’[Vllgaw'f pw’{"dz ;g,;p-e ui. -H«m :Mhuu}c.;qehﬁ ‘:ié '

Hedds 14 ithi pH(F- - “cpndrcd T burdpn it Lraky b e diobed

f
Frand . 3P NAC o teell Perhag) wivied wdr dpste fod] wtd

MEH pualled niw el by | (| sdep alarde Fhin b1 condlnd

A8
0w ! YL/ ST A

Mumfh!ﬂf Logd -

Wl ﬁdow ’Z!&V‘if"ﬁ 149} epsted-4 s-(? b%-«i#; -
2 ol rye ;f;,é .

vedr b |\od alfelled




QMRT‘N EG72|NB == Fim:

/Z/e% wamqm—-ﬁ4 —

= -—:‘EF— = =

D dicaaed !

HaTre =k

iy

<:E:l

ackual

T el =

£ %G45

=

The i‘ﬁ""

H
[t ieiios ppedaalery

:: - S erce i1 ==1== =10"
e - beicg
e e e wp by T
. S -;L:J,‘-tc.‘h'ir_‘-

cornpling

I (N P
IR o comduits
v H e

: | 5 P,M

- sl PHWM ahﬂ{ 'f'[l-ﬂ. ryf—_‘&l-u HO‘V Iaa}'-f ﬂfﬁﬂ—u‘ffokq[

IR IR Mdol-tsa—mw.e
- L&SW QM{'N_T. H;PDH- md&h’luq DV”’"P .:Gn(ﬂd & pu—»p.
H' ibvole 4 o(' b'c ‘r‘wimhsenhq :&'ﬂ JPP‘*- VIP o G*Utol‘- c(—szuk Vd!“'e

- cm’ J,ef-ts Neu*o-nl:zd i Imsz MHW

LS’CS‘ * Sk ” aguil.. HA F‘lnggrr. suspc.véf buwé‘d- u—:&#rlj b~

* 1
. ! . ..:/’ : i i : ! H . : ‘ § i i l -I -'_':.
-n—;-—-——--- e . - — — — — L — .— — — — - -— — T'- — — v — P L ) --4-. v -
i 100 : . oy e .
= THART WO, COTTINE e YT et
- = = =
—e = o — 3
== T A mm._m
— W = P

AR RS oo EPAR e

: ¥ o = ” : —— TR At
Depin PRt Ry e




]

N

I

P

NP Y R

u«&nlﬂqsérd-, l’we&v § et H_yo) ;u.d'rhmd LLL l-?-ww-w—-da‘adJcr

r. -y =

uuw Av wwe ,f Mu. p»bz-dndwe

z:*é[ Lo :
1 ! _j_*_ = - = ‘: — __._, — _..._j. =..
X P V—w ik = S e i
: f : = _ . ‘
{ e =
] E = =
P
! i i K
i i =
I ; J
| |
L =
é i
s
! 4

E[fk_’ Mv&é —kr—%' it s%ﬁ-@wﬁ;c

—*’fsr/ avr‘-’—'.

P =
! =
!m -z s e -ﬂ' ———
=1 ¥ FORUSAL CHART. —
I -

UGN

g:lﬂ AT

EE. o7 @ 5"/}'0 g'Lw,nL ,/owQ @v Q‘?‘

No

f'{"*'sro‘%*— Clow., N Ca’C[HM ‘Ol - e, Change,

oy

. Q%
T3
-

v

wfe

1

PEEDE KDH Lau}ﬂ Hc(rmla*lﬁ-s ,meq{-mi;aa{—pa wa+ ST
; i : ; ; ! i

1

R

i
it

S\
oA
=Q

1 L
¥ Mmru’hﬂ, PU'MF 5‘6{

i na/‘ ﬁmohon i

e P!VEM6

|

: Ay, Din ,é/s
pﬂapeﬁgﬂf T"_

[

i
z

T




__,__._.____’3_{_1?.-_4:!( . WL@ZE{M

Do - Not

n: -Hn:‘a

,OS h‘TDk-

2] {28 ';

L TT Ganng)

Moz _._SMn'an Ll
:h;t:s j__é-,_ sec_ R

__§-»\(1:urr. PW\.P.

— iﬂad -oboud= -

?,h_ Ps:.
Q_\A-+ e ._Eri'

.-Q;s{er

"_.‘ED '?___S&*a:[-ad av:i~ C»-Jﬁ:-ra-ﬁ ma.ieg[l.{ _..__2_2__5_._ Qpnwa a_rz:l .______
G —hawe. e _make  sure
o _J,Mrem!r{\{_, . 4=

B e

5{.:@{.

th oth Ll (4 E%Y)éw'
st *gw 4544-4)(46 faﬁ-&u

F‘a.-l-e.

clwmacl
. Toereased . e s:l-rake. ds, 90 °h .

(i, f‘-) —_—

K31 4 Re7-d . (&)
o purini ghild. Pl b

'hs;..?;,;,l 1__4:-_._:_1’_:-L_ bo'm&; e

éc L-u.c{. cesk ( A ’ in..
— - .‘_Erz:.ﬁsar.&.._ *34 “ not .
— K'{"‘wﬂﬂh i:,r._ - P.u.m1w\j.

b it tm—

dﬁopa—u;(- s S -1 S
oud oqc .

A ,..,__..:..'s.....__s:‘:e_m‘-:n Q

e

hn@.

. — ,P.,_,J_,__. . Provided Ln's}fﬂcei‘ oS, o .

SLYICe . . __“Ets{-r:_.._i__e,cl—\;..“.' ;.
drﬂpmd- Q-a-qctda_{:‘an AH@GL\F—A -

1y GL,pb.caf d n -C)P-Qm}mj

= 207= (1 Sﬂzm?.l.ﬁ e

Mor -._é.n Qmﬁh _snﬁw.pl.e
Rt

..—-ME

QQMC heedfa

Jm_ be . shutdonun

étd—lmj Qle.caﬂﬁ. Ear écn.uewdd; swh’!\s s &,{;I

=eo ;:L\cL m:l-_ c\y-e-f -f-_u.ke.n

wa& _:_a___:liu_,_du.@ - ‘ :_.

g stk

leat. - wﬂlcx___amuﬁ«f__;’feﬁd _53:__4&.[_&5-

~ [Qedy [g_ejﬂw_g E‘ G- 3 Saante

2o

’ f_‘?"awffﬁ_ P_M...led EBB 2 9’3 mma WL,&, Evs o E-m-v‘ I ;

be«ane

-p-3 5a¢.~,de NezJ 4 huh—.bﬁ‘l’} Ho

Q{ZL t‘Uel

j,'

i l

w-w}

PpS\" m.q-b—ulz?-ea’ Sd 4,)1‘1;

M

! '_' @LFDYFLJ a@g 'Hu-
. MU‘:L‘ hd‘h—r‘-}&e""f {a&‘:{‘f qéla‘-u pxl;ﬂo“{"engff el-t..\(v

{
iia,

-

1 o 4 Lew badeles Hlpowst] vieddvmldzativn. | Nﬁuea') P-X3

(~1 1

T PR ; W e g[.eaa’ttea_d!‘»_?‘afqdlﬂfé MV ¥7£ ”

Sihee Sdity-B

[fnﬁ }?&awe,f...&tj § e il @ ToT U |

EENE EEEN

- u huh‘mj Qaed :G»nc-— previass f‘-:._'—ﬂ.- €

: ol fa;at{ prolelecas,

b
1]

=

'
amdend e f e

i

T T

1

HES

P

H! ou__contiinuenf agHd e

' The.,

conldet sot el 45 1F

é" 5

o igbum—e_ B toaniieg oud tof U5, Cdind

&ua-@ﬁd-. (m— ;M"‘PL,ZH

F.

Hig 4l U £lo

. L_&Pryq,‘ LLG"H l‘)l@u‘ dhuu ’Dlﬂ-h D‘d

o=

3_[>-

J

1T

i
! .

'L'J—DLI% gﬂr‘l lﬁ"\-p,: - '

Sl Akl atid B -—'.-..
3’\ :
PR TR N - ey b font e
e
] ) b g

i
1

i i
! i

o

{




izﬂ?& . N(M_Ua -[_i_d_:f’p_‘_fﬁ:'_.. ,I q_nc/ iic 4&%’ U&Mf s sl M,{mﬂfu

Do gtlli ?:éi*‘§---:- (,Dﬁ;,\ Tresn. rf Reg ) w:"&-’&i feflor) 2&/" {alSY 7/;4

R S Aaon) ;ﬁ' MJ: matbl
""" ; l } . . J j ' % 7 /H@ 7% ‘cd—i ; ; i L X :( H ;/uif — :.

S I ¥ i PR —— ————

RN a&_mﬁa ﬁe @,a/ e u,,g

T e T

' ,/"P 4D s 50744! m___iwﬂ f,f.,«j‘ @L_M..._M%ﬁy_f"&éw. ]

i C fm.ﬁm ! ‘ L : _—
- ’ ; . | fm«% M/O‘[ %rf >/’ M /Aé.lﬂ.sw

Ciﬂrﬂc) The. _ &am Mﬁ __‘,gz? ¢ = fﬂ’ﬁ' sBiw

, ) i xd’w/.&?f{-’n 'falp_& /Dm 07 CM iﬂln‘: YJLM

L i hed am ziﬂ,) s g,,_gf g ,&ﬂuﬂ a

: ,"l ; "”J:'T_EL(_ f’)‘ﬂﬂ LAt FE&’MLW Iﬁﬁfa@i@_{.ﬁ

% ‘f._»:. i) S"—-S‘-fug g S . s
L n_the  Zof-U- Cﬂmp sarls . bt He . L o onilehe Al

. -mré:ék% 4{/ ﬁQ mﬁw m/M N

|l§ l T i

LR o_!;cm__e&m e _.%Mm aﬂodt Jcmﬁu«ffo el bt

-

T

: é.=+

grq

8 wadu g’*fw -65 3/[0 &mM &zmlm——- /?“ 72-’4-"){

Py i

EEE

P“’ CWJJ— auH by 5 IMMK@ W‘Sm,:
s st g *urv wpxam Afwk*«f g 74 i‘

o
EalY

H Y 2

g} twfi

_prpan Ak

e || el Lo o thet b mﬁ* 7
Ay o o C k! 3 ,
R = e ‘ B
T EEEL

: K 6#0"' rms Mm: é{-.‘zsani '.':,“'E LBE. ]
i IR dodmlt (u-s288 ) badd dyd boond

u-23eb SMW‘\- qu\ll.d '

NN

”{‘. ‘_‘, I"H'M{ I_{,' S}'uj

L y3[-2 M4

o L I




. : : et e+ e i s o 2 i , 95_..' 6
) cev@am« £ wt_l_.___._m_.._.; g ‘{*;i ,
ﬁ_“:&i t:(_faﬁaw 150 méa/w /5‘ 30._' s M
/\J?;.‘K_WU— . %—- _J&w qum #Q A.wcé-vu CJ ~r ;7 /( 55,,”,{ f é.( o/( g{
- g ERET -Mr:...._ S S ; -

zhles .

Sw‘vl.j Seh)

Q“-Ued Jh-—@f adoud  issing Sa-rmpie MAgrs UZZO3 .~ 2O b

)

nunbe s . gu{ g P C(S_ —f=

whed .«L..L.-z.'s 22—

waed

adse

wzzzs. .

—L*BA. . .
r__«FHu.re rc.-cerc.«ma-,-.q_le-!r e

—_—

- 4= Tﬂ 3 'T'WECF_ = “?“’ . wAreR fconheNSKTE IN _ C=S ,____hbbab WAETRL _.,.-,,.-_.____'....__.....‘
- i MALNTA L ...._.J-..LQ!-Ltb. AN TDWeL . H-ﬁsemw_-Q‘ﬁ‘""’ oFE @ 2 AL
- . = V< 5L _Gmé _SaT  Ta- 3_____weae _DLumbeh M iieonlermy
. VL oHeN e musm.—feas | WerE  ChANGED. omT_ Edem. LasT. RuAL
e . ConsequenTiM.. FICs TA-2-5 % se,iu_--ra 3. af CiOT e e INDICATE, g
_ . PlorsEvy, . REVIiML | WZrTilig Wk Te.. r'c;;___PL.u.mmM&_-_ - : :
i L C . _ ' o Pl
...... P . -----———-n-.- ——————— e e . ‘ . l
TR | - -__5...5‘\-"?“-&!.. L AERAZTS. STILL . MOT L MK uﬁ________m Yo 23—“2‘—-,_--33;1:5%3337—'
e e RGRC -, TOE .. PPRC ~ X-28-1 ._..._g____tgc _____ 2.5 - _..z_-é.:c-—bq o . BE S :
] LoecEn L NTYL SO O - P :
P ) o i 4 i .|
_'_ s o = . FicC -u;"r'* ..‘R;Bkbmli?:’ wad Tew M __-L'__'z.:'_‘s__ __I?—_E-Qu.s.‘?-fco ReT ‘:t"b -
B e SHANGE. . E&Mﬂ _earee. P i AR B SR
3= ' = ] T .

sraareu__.. . l.d?___“' E’b:;

i

1

iC. L Zuad

. ___,..%-:n*rzren -——~L—--—Q&°'N‘é£ - _Aspug___zmo.___ﬁ.;r—’;h_..au: Sl
.. STRRTED. &__ eseerngR @ o zwoe i L p 0 i 0 i q | o
L . L L ; . ) i i ; { ~l i - .i _i gy -
e : Tﬂ‘hNﬁq___..._ID_h_s.Iﬁn—T S S _a:ﬁmn- ~ZZ..3_0\‘ “bi 1ivev l--“—'*“‘**“-’#""“"" -
: i | i ,
M !,*—;\ L D_Lz_l u_;;,_m U_kLV& NeT _ L-':Jru.r. t u%r cbzﬁ’e_c-rul H?u i s
lSi'. ,Puj'_ ___ﬂ____.:_m-}lruicug_ 4-_6 -{;op‘.m ok 3 k-\’ﬂ' l L. a:_ . C«ﬂ—kﬁﬁ r'h E& -
! * i | Pl
X8 s_n..,__.._...ﬁl_.l_u Dz e SNSTenn . IS, oh o | Bur A
: TR B Bl | '
QBLC—J: r~1 &t__u-csc M B uua-m_g&m'r ot | I
y : i E I T . : .
T S T . N i i ST
: MO SemPre  NMOMSERS NEs kY 22N ;
X NE % L i._.l_‘iﬂ:!\t.-'!" . o8 sk | obsd b 2 | il — 4
7 BN ERE 1] 1 NN
Y D T P i 4 - :
LAE Poubee  BRGERS (P SUEEle ETALT L) | _ting Vel {ilaP'Pe 2 T
R - e ] Poiwih gesiwtof s
THeQE g PR Gy EiLted TEUGIPEL D in boiibe . T
- R SR Y MO TWEE ool by tzui;o‘r' u-sie‘ rMREET W i
": i L BS_ SEECEE) o A VDY Y 08 L B : -
' L1 - | | R " ‘ ; y
i i"ﬁ—‘(,. <“‘hf.E.‘R L S LY “ ‘j i
i T T 1 ] P i oy ] o i i




I
i
i
i.
.
.
I
#

i Lot ms.i_.m&&ie.__to.._cém,&_.

1P . ) ‘ ; J_"d

-f:.;}
1

P | H
frt,.. | i

NU"X m0‘4¢4‘9r— Nﬂx Vo (dor @aﬂecﬂ o Seuilg _rl-: H’ ~ pm

Ll

‘Sawmple suctpr e do a»sp'?a&vv haviad ottt h.;.

= t.!»ﬂ\i‘['&.._a:a__ E;gn_m_MmML:.dMIﬂ--_—_ .

o gy 2

96';—2-'-2, 5 -- -- tor f 1 ! ! ; 5 ¥ :’ i i i I J : i :;
i SN 1l oeeen Dev: #4 —wo mﬂLm.q___EEfﬂ__pmeNa NEE 3
! é:ov-@'A' 15{'4 par c:;m_n: ,-._,' aNE 5-—351 e | g“:h Ce i él>__;- c");'rk}'f z !

' i 11— i o IEY -_:‘L‘g -
e | 1 _uh_.._ap_m-rmus Bomn m-_wr o _‘Efﬁs:m : iLm-w I IR ¥ 5 2
. i PR &ag.ch l&&‘_.mf-;m: T F‘E’”D ball | r
i f f 1 : ]I f ! .; h l : l i : - t ¢ s t i i§
k| - . H T
; oot . i %
e W‘P‘ﬂ -—M-—-h_gzk__a.*_hq&mmz%er_.c&d\n.s -E:-lr TH-3 : L i

! i dal : ‘ = !
e mu; Al J»r - _a_m?:’t__si;q _’Ee:t,ue.skcd_afudr‘un:..? .mx‘nag.ca-_*]]_%
f -I-n 1 3&,_ --.L___mdg nj —all _.d.f'arv:l‘a s é.u-s \f““ R P i
: i . . E . A 3
e fod : . i i N
ﬂo,.._‘ 5"“*—4’“’ ___'5 At _{'\3 Q_g a n,; : ' P h
' i i}
- = i b b
S—an.‘:lnﬂ __Jkksna -~ S, les. _,;_a_d‘lums.. [ i P h
‘ el R
i S“[;.LflL PR, _L?__t:u-nntnj ":__Bls. 4 . lﬁ.s‘::;rlﬁ.dtﬂz- l . . f__
I ' ) o . ' i . -

i-_ S T T O T O

T o, tlthﬁpw

To | o J’l?é“‘ﬂ:

i S _ctlnd L .;+

2 o perkmll blocked: sm,lk on I SHVA.__ ||
. [ ] , ' : §

. Kfecovd fawwf.er Caogle Tri MW mhf?ho+ ‘«w'hkg, N
- ,i - =3 poyer. gm?lc(ﬂ Lrech ks géﬁgeg (oj thJWQﬁ% o
i_ : . : Caum,f Mna,;h‘{‘a-ﬂ_ 75—%.1‘,{#1"‘ _ i : :\ : i _:
o - i ' | I M i SR
g . COMC&\A'?’HW (:Dé ED7 mp dﬂ;‘ qqc‘(' T N f’
BT A A T N
o C“S{Cﬂ""-’f’ Lw«?j dﬂ S up b‘/ ehd of ;;L,,-;{-ﬁ. o 4

' . i ,

It

|

‘{’Mf‘w B JIIA.{{’J M/ ,I' l‘,{—.a’? / i -i‘l[/?@'\ v B _Jo 4

LN | ENS!

% | P '(f-;f" n(_ }'T‘é/-f

V&LEL_:@A(E | cang

¥ (Wﬁ &LM; J):'io'f“'hf P
|

| l !rl
AL

'@ W/ Irmif’r/ i

i i 7”“#1& ﬁcaé;" Y
- I I;nm} 'mufggw !mlm, -iﬁ.g Lyl fa gan ;“S ; P -
_ ] ERNEG
— 1 a.ofl.f *klpnw d"_.‘[[rj AR f@ﬂ/ =
' Aol Holoedl i |_sandilin: g

I DL WO R T e




S Y 2 B R
M%"hwﬂ(&f"f@!ﬂdﬁ‘ﬁd‘{'m{f ff‘mé’flm]’ Zf:lf.f_,...____-u
—i - *JAQJ:JJJ‘ n"f-/' ' o Ji /'4 t hl/;y mZZ PEL Liﬁ_ 113/7:@7 '-“.',
TR e AL T uc&_._wusff_n}_blpdc_{sw *sﬁﬂ il
RBTA M AJJ‘ snrﬁ\ ET:{' W Ias-l' muml i é[«/r-: ont L § !
et I& L NAdA ?“-“‘1 fraee . HEHE v"m\ @ _foud pa:?‘&?m:; _g_#;_ |
e lwh*‘-& . il ok k. s.u.?j_ it gl P
o ; 'l L A - _
HJ‘},_MLW E(u%'; DIM ,__s__ (m?‘m—"-'—; mﬁ_/-t——T e Mﬁf&( i

B P - i

P

ngw\ﬁ MTL Tn/( "5-_3 d_en=-3, mlwaf S«Gﬁ,ﬂ&-d [ hont
: #ﬁ-’]é‘-#&.‘ Y /ei— _. ¢J . :

=R f-h;t i &:t rzM aL,sZ#‘

-.Li;j.aa ..... ﬂ_ﬁ_.._.n_;mwp_f,_...z_. WAW___W?MW%_MLA o+

-;
., B

&'CA&«MM 4z ,;M{%%m ) (_50 é '?ﬁ' ?Ja.- M 5-’—’“”%——
f T

ii-. ;,.s'»-.

i{l!f":‘iiirl-:‘—

. H . . : ! T v T i
L "’D‘ré"m!_ Al (m..duc w LI e E ‘ RN [
LN L HREEEEE
L fata , Sl ;.P.L:ﬁ_? - qu.qb ‘ cﬂ..,,.zf‘a dod Lt 4 ilibeter | P
: }L i ’H-e' _ ;'i’
B I L
IR ‘5 C, :
B
i . L ’
i ' : : ; ' ' ’ a i :
el todo | &2 @ zzsy dedr M Lal i Oliedlen |
Aok Eolodle L Lot ai - BEREt %
= B 4 A) . by 1 i
-:FL'- ; ; % ._::-‘;
i i i ' i il }!_ ket




fp bodelo S

o8- Il il l] ——
T q{c‘uv/f Z. C.on.-.e‘.,-fmtbrf i s:w,,uu,. 41/ :L, Ff Lo
‘3_‘-{' 33 P & P S
=4 -»,%L '2- uhce«-é—nw’w’i,.-_ .

- Nemba cmﬁ’aw— Bmeb_lcae /- (g

' st +5[41L 7-](-’7(37 ;7H l; f"““"‘"'l"'-:"f ‘”O'q‘i | ,_.

Gaik abeut 2% po,. batcl, Prfly and Teese

S [ A fau /«B K21 whew TF'CI‘__g_e{Wr am‘—'- e
- - +1’|1- ,(Jafﬂ o= 5 i 'b—ung.ﬁ;,. [,m_ y-a wé, | -
I R D : Obwlawf p{drk , cloady ] ;:-{u.c. wrbrae, \C’__f_______
. : 0Pl MVX31-¢ Bor sqmple, Pafly clecles 1
Pt Setme @ gl lutle = pleare get R # oud |
i Ii .*._.___,....,.:._. f-e-—,/ 3 fab Nee/ b S out wbigt Jfﬁ--..._.-_ g -
A.______-__.w__.._L.. i ' i
qu M—;,br [@eQM_{Jalrdﬂ fL; -H‘ L_xc-c‘r{ a’uh‘-'-ﬁ W n
ORI . f“""‘g"?*‘ Hpdir- e {ec:{wc:dﬁ -(gi-v:-‘ Pbu—l’-x '{‘Mr"-p"aﬁﬁ__sf:{_{m_ -
ol ._L-_ widiny bf&ﬁf%‘ﬂ' Thd pecuyred Aun“g gmb ;Awlfl—g“,_ o
i N
" Grab sl = 0 wv T
S S Pn"j. Hﬂ&n-d L{“giﬁ!wfej }ﬁ.@rh ;5“" %4; T
S SOV ¥ X N 71 §77Y B (Y e -6;;,_. lab: O oA
R . S, the valved iap came lorte eohile esins [
‘ = -Q-pm- Ju‘ou-_g o Sa&v-ple—_ke Do net uge, We. .
' a4 Fergeal -!'Hh*j_aaheo{eJoLb 414?" VLS S
; ____,ddﬁixnsqeole{/ Qo_q:__ég._e.____ 47 c..-....el:z Sene, '-cu’f/‘ o _‘l_’_,
. ot ellf W st J‘?JW-M Al o mk LA D'C‘ a‘*iu_ b
C n T beHles hse lows SN Did it 4*’3 i A
A i U VAL uam g_mp qu%—lf Ch 06+ \1 - .”—
3 S S L&E-P ﬁl-'ﬂ(o )’m;ale- ﬂat—my ruffmrlj u-r(": 4’(’/ —
: 5\ ; ' 2 lef\fej oyem _‘ : ,r L = .!.-l‘ i
i QM {d"""ﬂl-@f"“ LW”) ‘4‘“?-94—3&, —&9-_&'{’119/% ..[-&h- (,ohb"F %F
P L eV w+m+ conda s amds 317,1 Sampls |1 JﬁL
i ; ! | flew w('wnuD = 75 (ot Pw-&y efechivdide, |
L R -3 }'e-pfiée_ Athes o qm-l' s aie w_sﬂld'“dv 1
i ey had dophnp  ZTN ngbucalt lldeds Ju T
’ . L hed the . chele,) wv?l’—ﬂf? gack & pareea )
p L] ;yrSwgum.j:z L ANt
O N I A BRSNS AN
_-;_‘-7.-1,{.—.‘%_% i :@ﬁcét‘lﬁ,ﬁmo{w U'L{- 57\?'\— clggmq-eA Ellec oﬁper orlce. Hmﬂ_-.mornj.! tdde
A‘«&ﬁ 1 = _ do! lgwi Hovs lpnd o;.,z,‘ oL _nogh !(:Iqu has o8 |
Ll : i L _ibeddine, 'cldady abbue ToOsLpm ' 1 L E
SN I BEREN NN :
otk [ ek i aetls lofi RATH 32 aeg } gamug .




S el S

i.CJ\AM"kEJé !ooquJu;F AM,,ML meqwb%k o BOOIE_,. l 99

Gt z%ozb Fhe cmwwww% GWM

._._ l-;L . _‘--._

OHML:L ZMM@WJW :Tﬁ mmﬂf@m "'_

e l
T il — ENE

CGerd s g e ;,m g,m Mw@@w

_ ___LJ'S G LLAL i@me.«,__jisg ‘Nmbf—rs, Em.clc L= 4 | flm;cl ri

W» Do .. BrcL _ t .

?rr.._}fd?c:m crmaitel. OB 28D ld ,;;Hma__.__ ___&54‘ t‘es_ulk__ Ma.tl-\.“f..‘:

O __._.:;i-L;_as.__?mr=f+lm*ﬂ ""'?*L——}‘*J“&"“‘ "‘”’““H"‘ et

cutreaTly__ ge U.'—c.-'hn'a, T - Roo m,L e S —S'Q‘B‘Tj
Did_nad.have ke T Sl 35% raolt _edack 2B

oo fuoVE Nadve V\McHE —dake.. _L_‘_ﬂ_rl-ér:.,_c.mp i

: e sa‘m-p(t‘ ey doﬁ .
L ‘ T A -

! E i 3?\'&::ftcori)f m&.f" - _ru-rn ‘\'nwe/ -T:'S A—"WY\.M.J"—" Se:l:i'u:\-j

Lo AR C-Efa‘v_‘_r_‘_‘ . _‘;\L Qp..Lc:,.Lo.i—'"a-h : Lu—u-s bosed 2

(i _fH-L 'a.,c,-r;.wvw-"\"n a*r-:_-._-—-%lno..’(' Ue,(d A -H“ hlm_'s{lkof‘c' ’LA‘

b -t es Qﬁq___igfme_d __P&r .{_Lad“ c.L\.w__-_ . E—‘g(?i—-_plu&fd&_ﬁk-"" '

1 ' 1

o “’-lg.:\,f,ai IR 4.-5- BN 2N

aoﬁ 'r,ugpw [ pa- _/

2"-‘.’*“‘?;ﬁﬁ' - mui l-Uu ‘oms{f;..__-x_g:-}e_r.&j;-»—_ L1 ¢ M-ﬁtq._ig.i:sf-.-’:z’ulju

‘-smhq?f‘r_‘r-';!:li L I NN i

— poked Verrn b dabe ('Umr.zie Racas coimple = ﬁﬂ&...wﬂf‘-?c\

A T A I S R P I A I B I

i 4 Dol U220 Ohm !':,-m.a;f" U

by
K
]
N
™

1 s nalciiners & "chw\x‘_gulﬁ T N
- _: E l ] * . : I B

TT L] T T
—!

TN oy R ] P o e T | P
2 i

I_ _ Lo | S&mm_"s;)h ceswlts g-\ra-m
ED'DLP i et i ‘Lﬁ e

T
H

P
]
' 1
l i

]

{
|
"
i
i

o mikae e it



19q ‘E l ; 'i . i i P I oo i -‘.- i’ 5 i '.IL.
7-9-81 . CéﬂCtkM rc:alc_;her! rv“ﬂw‘*j rc..—..o.-et,i * N SO0 S N I R
el ’ : e r—tt L
__ ?5' _3 ;%mw E- - 2+ E—‘D—W mnw 4u ;ﬁmﬂlc Ly

' ; IS
N S*ack“ NO,; ww,éar veed) J-u F-&aﬂ{&'k g B I—Ffwa.f ! r_.

o s M“Qt:._ _0’59-’4"3 PP ppige wliew L,-envj we..\-i— &asrﬂb : A
' ' spah -GLLW C/L\-Euk - Noter 5-8{&'& do. O-6O0O F?‘-ﬂ m&jﬁ- s = B
e N
T T Wecod ol opeating OF Huweﬁv_i’_‘w low g u

i R BE ahaTru-. Spdpoint wal Luid .§-.= e l—{?ff [pm. /VM . e
. - Rﬁa{' 4‘° o 1Ff~ ! R : e o

i_ - = —
R waalommh* KoH recire loosﬂ pib g, VTE%W AU E Ly kel n
e -;‘ - cLD "2/03 u ‘ Lc.;l/!-zm P—-“Sé"} {5 g%-nlcu_g \]\omh“— ffHuC/L _ :_

pn AR pw\ﬁoum.u}' e ¢ cell 0“(’1»&)’:-«@@. Pt baieg e oL e

B t\alr& —\;L.a*f duari~y 0‘~—'~ Im,-#cf- ’,H, Conditived cu—ﬁf’:‘ﬂg‘

—— g e Ll

Y aglﬂ" f’ﬁﬁ— (ﬂ*\‘[""‘““’ ﬂ’“"?”'{. W{- +e 0% - ihq_ - "I-—
P
7

- -- i ey sgad. B ~4 L
- -
| S - e A _
s | Saeples — @ ;emf {amipéej Caivc [,¢c,i¢ szjL{ Mot !, -alrﬁi—-n_fg_ ;h.

——t L N Lov ¢ ght* ok. (ot c-eebnm &1 Came loacle doctn— I
F P ' : - VCS,;[;WV-@J M&A.M iala.*’r:al- “‘LT“C b1t bogsef .;’\Lgfl mtn. A
o N ﬂﬁ:ﬂ.z Q.E..(.u-(—{m.. lrtmcd > {,U—--g-(- fmﬂl«aj (Jm«.. s"'¢a]::{ir‘ .

‘ i ! - s ! : e e ! 'r R . i i‘ : L
FRE R ——— T
) ').__'m._ C"‘ﬂc'\"“‘q S Caﬁole rumrd . ann‘fﬂf-, :_ -JNJ“- ' i {J
1 c«wd«-«ih B S L N Y DRI e N I
P 5 L N "“W"“'gﬂ-— : ] :
w2, &’L m«:hJ SM M' jzfr,tfo‘:f /u:ibf W ,__fg;;wﬁj_ﬁ.&

MR/ ik oo 1 ,
S N R S jl (M -4 fack -E;‘E‘Hj £FY L1
P '?uzaJL *%oﬁ»’zij! |
JL‘ REREE | .ui L _
Wikt Ul el febb VAP ] ik
‘ 41 ;/@'L—J- Hhra . e rof wﬂ rn'!'a Ha md‘r ékfﬁw‘e i ! _”'-
EEERFTEYE T Mg | siisl Y IPA Mv,y !

% 1 _AL‘ [w«.ml EUQL ‘A/( %) -ﬁ, .M{_ YL ] Y
i P eyt R LT T

1" N i B .
l L X -1 1 ] ) 2L S




-T' #5

{m

. M!‘Ifuu.i a’)?.s

Wi-

"'Af!ﬁ./:/ -

) e T b e L

f‘f@

DGL&A T j&J(.

Nlﬂ:‘br%&{’t_w~ Mc,af 'f' JA}" E?""‘?-«M P)(r.S‘é _i_,,,_q e 74

rmrresr

s R B s

B Bh R o e e e

W

Tt

G Yy

'? - --Jﬁ-’—“w-l AT A««ffmu[ yed &m.L /—JL_ ,,ec.x.._ 2‘_&5-_..

P —

x Dan }Ue.isan {’5 ‘5'203) M ,ﬁ»c, s -Famow’tmr“ |
T 6’-‘- -,__@.L_?A.»_o_gwﬁm M' i
| : fh.u.d.;‘.d ffn Fhe da K. !

; C L

- - —r — i ’

172tsiam _{-y WE = JTrer) TEew \Aaﬁ__%ua_smg.¢€ = 1205, wﬂ}rﬂ_

S '%/LJL il ' R BACK. oM_ = LuJ-c_ 1 ‘Qﬂg__,_t__ﬁ-f_gz PERD NS

- ! LAAS.. . 20 . D_x_v«S.La_...ﬁ__.,L_r.z*-l %JM:D“L, | -

! Lo f = Qzﬂcw\r—u{’ u\\g, ] :?j\)mg_ﬁ‘ ‘9’5‘3 g4 _laleo

i; L] i * 8 : f?r\xsr TECH mmmug__a&_r‘_sb_iﬂé._;’swn f TR

] — ! ; - JER CAL.C‘.»LLL.&TLM,(:‘.__ PPml '(@ asjoc'. 5 _

L1 | b i b Pl [ 2
b ! M;Lﬂwn-’fz“m = S{-o? r—e,d ) _sacﬂ\..{:;ﬁha j @ ]f "Z!%or” —bL—\)w Js l 7 2
] A IR : rgguﬁs I EURER i i P ‘

- TR ] 1 ; T o i

{ ! i l E ! 1 i g 1 ‘ ! - - i

] '_LL_'4 shuck = Qredensebe leak ' dods! Mehed lup 114

]l IR % L ! = (mrn-&(a_i'u—jj. - ﬁ_&%ﬂf‘ ’ [ - : I

IR AT S TS B ~ i i RN =
! %.L\Q;_ar ks A use.cL Lor H —{— AN NSl ot ve gl (Y
- injmeﬁ -‘ma e L:{:} t :,E st Lodaal Liolbeledl \QAJF.
& ! '; ! EJLL Y\urnhﬂf' Omm}:mi l Y E £ f;. ol ;J‘le": i:\i' B
i;' Bl | rn\?h‘\'ﬂr OJEfCL)’\"PJ (Mn _{lcr'( -r;'ﬂmm\_ i b i
ol I -F T. i ! :
] 5 {MJL“- Natill ) IZ‘E' P C‘Mg;:?/rx.k-r—a.:?":xsi Uiy L v a1 = y-;.h(. -{_—{;\ T_u -5{-;“ -
| kbbb R |
i N , =L bt RN
1z —\»Imjqu thaded _4hts | ehiid! duexe Cmympee '—J& ISR
» NN [ L[] : '
Lr 683 | XTWF =Gk o [evel alar— @ Ol15.| R BF=3L7, & (7]
257 i | L WP s SEE Led ArAW-H earl; e i) A
3 i '{'ld-\-zrk i

Chimip
wedk i Bl UNMH, @7

S

S ' "ﬁﬂh;‘zbaé‘a Ly L8 ,E;ﬁ:.... Sa '-_j’?_av..
L2 G5 T T T NN T




-

+ 1 { i H - oo
025G wFo  TImE ¥ WP |G @F 8al . T
GG ewn)l o= | Zar i i ol | 3992 TR I N
— 300930 ['BER | Zest W AT -2 Ry
L1000 | il ---fjlli.f
T ' - T T 5"5511":-
= ST EY R
— —_—ee et e s s ‘ﬁ—b Mn" - - -
L _m___;-w__r:z uw—-'ﬂ*a'oé’g PY N 773153%'12 329;“. 1
_ e IR, il
L 1o FlunH dj)&as M,}L;p.‘ 2. f’z- o . wvwwlnn .
- e e et e it i -
S R VY s v A S P !Mw@ 29 com, WP 51052 ol
i b _opw, preefiihg sade 5. 734.L aph, e 203 ton w3416 gal. 14
i _.L,. ___"_‘____J_l _Cfn" LUF T_‘ ﬂo‘{udl_!t..., + [ § 41 it hﬁe‘ o'p 1‘7f’+ 54‘ O §L7’) -
T T cantipmds b 5131 allor, 3zs>*safw !e«% 4 gy ork b, T
: i, bt
_-_.--_- .“_ﬁ ! i —_ _." [—f—o(,,;ev@ﬁ SfL'IL-e .4,—1 dm..{--—f/:;; e E -1 UJF!hdﬁ&d‘*ﬂ" a. ore l. ;

c;ujmaa(—nf& caleulotine 3 bépsy used, }45)'“&;1._,, alaru. &= ZO act

i
P
i |

i

TR "___L'L{F ﬁhtﬂl S'éb??.&v 3 aiaawl “ ‘UF Mﬂ»a.;-«k o J:D\'

- '7aqi—f-5ax T AT

i
1
i
i
l

-
\‘"'
1

:_'Zf:f_:_';”f__._ T e ;
R ';'""*"T_Coh;aﬂb—aém— LA— T EToA a o5%s, ED-7 @ o550, f‘-’" :
i i “was sdmded @ o530 4u prowid wader do TE- c‘qh ]
. S PO _J-K"(*q pH. 1943% ah—afp_a_g wfaeh aupe,...{m%’ﬂ flw"f AL

. j et . ;
Nws'cml@u» S el ;—E.rqu Laécee; od R TR s
i BN AN







44/724 ,___, -

A sl cat/ S S oG 7 ST AT | P2

- S NV 4 el oV hbd S Al O et s

. ; e S 4 Cha
e o M ARl
. / v 7 M"“"“?’W . f’ e ”‘”? ﬂ ’“7 —

ST s I .,%'77-—,4-(:2 = ". R e 7z

. | Vi |
=y - TTE [ Z 77 7
B e e S ICE 7 E »7’ T JrT T YT ”‘F
Ty TR T 7 o A ey
A R VA A= 4 i T
ST T N e e e Ty
°vL,;.,-.., ~ : —TWW ]ﬁm —W"”’/U f""’" T ““‘%6"7
T i A A

Ny A AR A Ar S Sl At Rt

N A S e
)—T_ﬁ,____,.w . . P% m{ ,5,., —Wm C"-"/"’;:/' i
A s sl s




‘ ._..,.”lruv_.,!m.v xﬁlim‘lh

PEY 72
- F

Y

r

R G o

Rl I



DD

; |

|

v by // ZM‘-— G) < - b:‘_a/nj A‘_%‘

Gl | | | ; - V \\ﬂ/‘ (bt o)

i g2 77 ! _Ué/ P v m«ﬂ el tad M.»W = Ly

. zﬁﬂ !:,ijgz l -

?/z{l/i'? Z e mu—ﬁ;, —

M hJ-vz—L oo céefmkd";r?/n LR fne ?&_, e L i‘rg/f Coonel o do oo
pé,z:/,—m Slows werzkl _L&fémw

V L

kN

X-4¢ S?GL Z—Z J-{C. M—&_u_gé? ;«4’ X1 4—%—«»—-
ﬂmw«.a,ﬁ:\ 1‘1)0//1]6 W A,o-bé( ﬁ_ : -

! / Vo 27 ‘/ s %J‘u | . o
i 0/51/774.1{;%_‘_ otrg U KPP anld ol j"' __L_ | P IAJ P o S

)/Mzé;

9/?575'7; I').anL et Eﬂ—é’_d

/M X-30f 3% Tl P e EBT e usliZZ:ZiL

ed_b0ol0 gl fé’,bo)( ZM& B o Y,

—— __}‘—.—‘ﬂ.‘ﬁ, : .
B S ) o T —— W._______Caz—ém—u_-.j_ - Gﬁ-ﬂ—é’ )

N ,_V,m,_m,,__f&_‘/‘i‘-::%,.




—ex

; R%xm.mw

l.\.t% =7 2 N\rl-l \N\JAJ \\h\ dt.\\..\:\lﬂ.‘

2

a.réww\n‘\\q TS léNv.S\ \\a«d TES Vizactd

/ s

?\33@ s{cﬁmx..lwlhn\.\‘_ﬁ.aj&

i

- v \,.- EaGt/ Al o e

]




1%/7

)V

TR B, r«ﬁ

\

—?/zx%s 7

F TSl petln (0on) )
V4 [T

W T i compusaiis bt C el o

o lBE e EotrEe  annd Pt




s /elss.
bt m
a.,n}\. [

Bcdepet  saZlis. fo ol

2 S~ Ay 4 ra 2./ nrr.m‘r%#
Bt .




| gt S—W:/?iff% e

|

Tt & e

—ITa

‘*‘7;7?7[* 7 ' 7 : 673/

—_—
.

= THogz @ Y

A e

i

AT e

| P AT

—

|

73 /2775

s i

VST =77/

& F



277

L L KRT ,J._,JZ- cf,;p%c_ .EL—-L' =

é—.-‘. . 7 Lo -JQJ /)/u:é!— J o - '

.S-GAA_L

< _'” *51,,.%_'. w A M_-LM - ap

= //—Q’

. Yefir S ot Ca.:,ﬁ._ aundd Zé%m a:ﬂi’?cél | -'j-i'
SN f/:f/’ u,‘&:aﬁég;_ﬂ_@%mf_fu Losds A ié

8 g -
H)\r S-e-u.é-.y e e e ho o%h 1:4)'1’{ #Méa@;

/J;i—*m,,éd; 6. wc_:ﬁ:_ o ik o

Ge';”-\—zﬂm D wH-li dee %L#-'_’éﬁ&sﬁ__%

Tife7 | Toeke ekl meriTie Sl
xer” ' r ' |

P

e N i— . Iﬁqj‘i){/ O T, . c.e-nﬂf:‘,ué <7 ;;;:;, M A LA

o &ﬂw..z//-u W*@‘_AWMM

—— £ W P iﬂ#%fwﬁ@y___

A izduwﬁgwwzﬂau Zia=

Horog

™

T pemid mid A 7 wrra =
— Aﬁ e ave ’J::iw,,/\

? A _igM .S.m
o R %Lﬁm%




7/3/?7 |

!

Hefer

©veT

h
%,/
\

¥ A

b _gfenfes

ez ook

KT~

le2q-u . U—‘é&

_'#*__4)_&_19___. Lin JJ,

ke Z.




7/&/?7 |\ T A

] W_PM M—F‘;m . Tnmlﬂ_ﬂj -

] Kee e JM_EJMA? voroe Fr AYe3ey,
] - ZZ D A, MJMEM

Eo o 3z " Ll 2,&17;‘4,4 272-¢

| vocoih end _oﬁh;tﬂ’ zrseuf  Z 2?7—4..,4
) Mﬂmﬁe‘& bpeds o T D pp
o mwma.mgi @M,JM
K o Socizame . :
| Sz mﬁ* AmmﬁdﬁngJQJQ__jQZL¢éﬁmﬁgu4¢
L KBT ik it ,,u-L Mo veneient
G , : L I
- Koo, "M"’W‘”"j w7, elee ?ﬂj”ﬁé‘”/
fau b 9/ | EPT o LT ity tdsid sl of
KT | zeum bt é«égg

Wew LUnH# _Tait = . w_%g/i_fééa—w/

-,




280

: ?A’z ot Lo cal o T dent = 2//_'--5? cme/ ,/H-PL»L w | K. idan, . SM _
: l' . 5"1 . —— ; ﬂm s,c.u'-f_,‘

ys7 W . A Mwﬂ
U endiwed pe &Afw,_/ A 2 :
7[29/?7 m—'r—\ﬂj Se

7’/27/97 Fuﬁg;u j / Lo a.,fuc Aﬂ—f—mq«_’iailo«?z CIZ‘:J - . -
ey o i YAl

=}~ /Q i
‘ AL,,_,,,J P I S

%M” d—— S

1) ot g Lo coth i; géz z;%!ﬂ,,ﬂgt T 2y

L A A ) ;

22—t f aedd  2TT -t »—wo% %

e o R A e i g TR ey

wp-qvéuﬁ_ SL{JF “d’_g.;:;/u_uu- d Lot ﬁ" va-d—d Zf%'
£l S Condiimie o

ABT e AL~
oL J’WW zz:/’ s UA Lz, .A&J_t‘llﬁ\. 5 ' e
AR ) WA =T | A’L‘f Lord it Sotler | Fitha  Fewo
' /—r?d ek M / AR A i KET ) g, e

- " N
| -‘ My s.poquZ’/-—_

./> J, ! Do Poporanie M/@é/ | -
J% - | ’= st 2]

e o e e ey Uded 4 2y

? R-3/D-3 WM 7 Ye3 Z:KM/___ —— .

N il e 9 (e td. 4:.1_) 2 w3 bie. e ‘ et %;‘

WVZ/ i’— w’éﬁa/t/ P 3? WM_WCﬁJ t ok . R

— .&1«457#&:{,&_,»44,»__ ...... 4&-—_ ez 4 >, RN
R ARSI )

b, i pmmenkin St S A




/25 fe> Mﬁ:&/ Swﬂ 5%“...,,& /;mwzzm_,_y,‘z&

oA KT
5 ‘ %WL/ er-..j’ /um/u Craa. ~
M ! oo P - . P /
™ la,:.;i! el H em A
3 /(4.44!4- ZDﬂJ w /"‘.j-,?zjs_.pf__. 5 , -SZ ,
q E . ,_?" 27 .H‘-/._q . i e
= \ | Er. ‘ome?  PSg7-u /.\,Ja.:% > iy

T . hﬂeﬁr&‘_—% &%@*_&_’.&J It p—ey M

2 )L)A/%/é‘ 2T LY

ik htfer | E  Pvnid X WQLLMZA«_&&*
— ET Mﬂ%&%a&:&l M
R WY —

IR J,M%ﬁéfw M JA._M,%/

- su ,,,J;/ M A

7 2 z—a—/

2., 7&_ o /ZWA_ @\ﬁz% /r,m._/ B 272 Mu.,_J?Z?UA;




?/?6 57 .- Eé&ﬁ&_;,u, Aow_%#fg_ H- /a/z/g? | Taed Q«J)é o
K B‘-’/ %__,Qw— o J f—/ P S % /(M?f Fovotesd comditos s

| ‘ . I 7 RN
\ CondreTi s  Fie dah) - SMA _a_,_ﬁq_k ! e T
Wy M'O’LAA) | — = Sdamet i, /% N m"-"éﬁ-—'—_ﬂ‘._’ P

: out=of m:f;L/M.‘_:M - :— . A
M—»—w ru:—_o’//v‘- a% 2—-?2 U e : 1 'Cl),nd--aiu_u_,,m a/ﬁ% :

B N ek Uﬁ' o ' 7:3.«.'«.._«;\/, l»—c;élﬁ

:Fﬂ% nd Lc.nb&(/s— Luvv,zx-ia-—-- fleJwa Mb—--f S : M’g&“} X"S’;-'

e WW 7;«%@_5_% wﬁ | e WJ/,L
Povwe. 75 Mca . mﬁ_éi—wé_%;:%ﬁ” R
Ll ‘ L) rne M

ﬁ : ,1_',.,{5. - Sowr ?”‘J
i . P ot Tl 224 Lk 1,{ le. o

e Wﬂw m%ﬂ ‘7’ P-&a?-%}_ﬂmfaf ‘ Tt -/M;

i

f

? — 7 A
i — /W/LM\—‘.'U:'.‘-

1 2v2-¢ a_)e,a._s ,,_,e,,,,.._/ W-{_ﬂ L,_ L Py %4-_ 2t

\Y/ o MJM ’""“"'—Jf’fi"“"‘?— o S e | Afa;m.m _ 3%*
bt ot . |

. o /0/5’/97 Z%’f_—_fi{tﬁ_i :,EJA .
At i T Y oA PrIZoTee KT "
?M%’é/ L@M ,’Z_M M Zoroy T ______V Z[n(‘_.f iR Cﬂ —
_— _ UEB depu [
S M 5 Lreed L,M, oy rm»lvz S S -

i . el M% ot anpnan, o
| S ﬁw_m t s 7 —— _A;ww
| e e Ll AL 7&7;7




ixJ
gh
R

Z_..,.__:,@@Zﬁf Tt :-AM e, o ai«. o-{ 207 — d/.
. T e

st . A Lrptrin, w—l@w@_ﬁz&_}ééi_é'_/_ﬂ"z
T o comadaetio . Mol dis LH,,_ gzzﬁz
. ! Z;-’A. 7«'.::,- Wﬂ—/ _‘/;A_L . 9‘?
N o | ' M—wb:«;—wiwb w?acu!m‘ag;faf

7
J‘-  TH- ¥=32 /u /e )

o loprter o PEL) e 4%%4,!;—%-
. M? wet] PL/ Ma,f;zic/

] el et Y_gvﬂ-?eAaAmfmJ«_
Ll o eeid fen %%

| Km Ay
e | T 7

",%__“__- e M s wihitre e A

/Z\%__r 22"/—&-&- L«éf Oneg.i a,_,ﬂ, i et ensive B

F;‘A_ ;,; 44.‘«44‘4; = M fArE A M

| wfs /e Z uji ___,J
T V __‘_é__;,; J/ /d Jﬁ_ % Mg S v - A




. 1 ) 7 T et -
; petie. l% W/ AM‘”(Z{ZWZ-WH*—F—#———QJM Flat

. Ly “-\j e ] -

8 oifer | Petall Plif  compd b Red il . A S st

: - ' ' Y i ! pate .,

_ . . u_ Y R

10/5/5 ) abﬂ%ﬂﬁg@@@@_ﬁw _ \: conZinied L

KT ' L

Vo bl il g ad o] Tty | EE e
/ (Loocepe ) L 2 eitind nnd ond coad vnye et f UL, | omemsomnen

Llld  cam M,-z‘zzéw v Lo ué—g.éé’,,_ ’ aline i

/ﬁ/gf/5:7 : 1'ML‘}‘gvgéb. ot . . JJ.W P gl L P I R ] ) J..‘L o;—-... &é,“ CM ﬁ;«
$E7" U oud &Ma . ‘ ’ B ot DL

17 Ptk i Lk ool iien L =LA 7 Z




MW/ %7'””? (‘”/ﬁ“} __k_ g
ff“? e e ~ =

2 A NPT TF T AR
-‘?./ h = }— E—] w7 ~—-f:’z-n—07 T S A

ﬂ e At —

7 LAl et B
}'7*/;7.2 T TP —7’9—4—;»:( W’o]f}’ 7 ~7 -

f‘# '7/1 ‘{Pﬁ /’V"W 7-&’7 ? 2 “"”‘MWW‘d _frﬂd e e
' . 727 SEEE N e A e sl R -

N A A e —
T T T —

by ST — | =

ot / ' ETIETT e ikl o -
N ] rl?rf-r:?'p: /:7-'7"-7-" ’T_{;L”"’J“F“ﬂ / éVE’/ 74

B ey A o o e e

| e T e —— —




. s Peprieed
_ X371 Zﬁ’z" e heod .
< I e —

o Vet Lo

ol et G WW&)JM

iy posis rinsl 22 & o gt e g e
B A EU-y 1%&&/ . N e -
: zzzf.-a# Amﬁé.,, Tmu_M L.ﬁ.ﬁ. i : . —
B = i | Tk dd,
| Imﬂ/ e %,L‘,fw,mézé T W37 | yenee - i
ek B upy .,ZU_JZ‘TAJ X=30 L | tomncliind. g
S e A £l R o
PP feeade | mee=3 [ 2ry.4 L . . Conpticl  co

‘ ‘ﬁuew\ c E!: e 'eiiﬂfw--’i- / ‘ ; A ' | l A:

H Loffer | Pefiieed spon | %“J/% . | f lede T
‘@V :m,,g_éé(%_@muz -.u,/ ceased .




_w K}%};‘ ir ﬁ C—M FZJ_L..- - au%g ;&,— V;4§Aéﬂ. -

ety |
mMlee e/

'l" /&/’4" £7 7:-9—4 w—U/Lr»(/ ﬂ'ﬂ-'r.-rj'«_;:z = 1 —
Sy 37 ZTOoY-tf - /n)c; : aLc&a/_aJ;u_.x '25 ~/2 ~
3O /&:// tomclinet, T oo FT # Teex-3>
- | 7 gﬂ"*ﬂ-ﬂ—*g-ﬂﬂ c_a_.z.e erj M - Sz/- Y

L I ,_.4 MM’ 5—&61—-&

Y coead
S_W 53 et gf wmeds Z Tad A

L}

/r%f, £7 ' | o : .

i

. C'a—_’w.b«-h W : :A_m-d gt ?Z}L u.-u/L._ _ Lpe
P A ——

bhalez | _Leck 1 Teg
Lz

Tl foehid @ﬂ»& boboe 7 duedaccl:
' Addz} [MM. 2o Ialei .em.o&-wu_/k‘—m) _—7//”-

W. ol TH—cmT

. U . f/é W‘/?/) - - .




/r;/m ot lo#i&éd j 728 -k ’ﬁ/;#%?
’ Y ek |

R

}

is?if.«.c- PR

- —

o {MHJ M-Vé/r‘u&mﬁ-r_g s o )("3f’_éz_d{f"=‘-7(_‘_

: g_u/a/t. Do WMA L onz P A PX»/’,. /33(:‘27“. ’
QMJ/DJ(—ZS. /i MWZ/ Pz s alio ‘ .

——l
7

i Lo B e da \,4,,;4 — Lﬂz@éw\j

| hut i il il e % e
A J Lz -‘/fgﬂ'-uuﬂ ?.X':/?.— 3 e @_MM_'_ g @J 71{
L ot e emtaie e peil e e fl
i_ e Leodd l_uéﬁ..u,-,_ ijA_ﬂH e NP M fomedt  Ganedl : —
e g oed ot ,.ufwzi%;é— C gt Le
i el b hm
1!5 /4/21/5'7 P»V/m,‘lj OF J AIJL(MLJ s&m j P ) W 4
Ve =l oA g L, " o bt il
o Uniboo  OTP Leodeod Zﬂ Wé/ _______ -
Q%y | un /ﬁv—aa—-— e x=3i . ed A ﬁ—L, Jm,g o /E%fm Lpms
v ﬁu/— shepped z;/; 7= pukEx oo, o
/-oc/‘- e T " r,::L_ﬂ(«;»_‘;,, Lu—h—vé
| - Laehed  mUs-su- I/fzf*" S Zohj iro : I
| ot bd i -  Jehd
- do At s F froearen F poeiz /#».-fog/ P“"‘f’))—- /u7¢£un
e P ,Zéf—«- - P/ W csirered S st
Woion MHMM;Z%;:_ st/ Mn )
FE ______‘7/2_0'2(74/‘/ Chrres & ,j%—w» puen. _seal ﬂ/gﬁ — C!'Mf‘r—"
] e e A= gl b s ke

A

T o DT R




280

,e,—...u-m.__ YML_MJ Ow?ﬂ’ ‘ ¢ prcrand batl //._/.:rms? ":
e e Ak m MJ meff Z;_{P&rzf—)(\

7= - 'w/') ey 1700 Mw( sl ot

v;-«_[_@’___ i . L..;-uﬂ P—X’S? Mc.usz JZZ&.«; TE-—X—3.§~ c.w_m ]
M&p cramed W?ZDU e /—M,»J c%’n.o—u.htm

Z/ L . s aud mau fpp e = TA: 15 aM_._ :
2 . m_r—a_azm-w : ]

Gl iy T L i

r__.(.;__.n BT
.ﬁﬁeﬂ
. foidd sten spply docr coil L

O : 4%_ ___%QM—L - 114‘/.} SJ%—:_WA%




AA@zLyéz_____iLMAé__;Ekgﬁﬁﬁh‘ Zud y-?’ézzg M j
ydialll _ LER 2T 57 y | ' . { .:,Lqﬁ?,,__g_.__‘_.lj\%

. it 235 % f
,//g : . z ol - 26 2uy |
NS AN S S | ST ST S o Al i.taid,
- — 7 . :
c=2  boibin, - . /z:,JL foile

Vg

§ Zoroiy @%w Sﬁ_ﬂl%;w swfefv) & de -
No lu.ca&«.u Ze {d~/. 52%54/:—&/ Z TE-x-3 j | mos LM d [

Buﬁ,&/ z_z;/_wm ?4//?4—»( .

ol g Sk wd niine Tt 2 Yl AJLM% V.
e T T .
5 __toferle7 Deciveed 7o
ZW oS ik @%M o BT | Bypus (e

] i;w,«_é_‘ﬁ# o crid oo rlid e 4¢/L 2 PUREX.
» Cr T Wp—uj - i |

,?/)—w”-— Wﬂ—:&m 7L“ o ,% A5 s (Z /L_

i TRy A«JZ“ ; M WJ..J,ME ’A&.
L muf_t e d ke (Lt
e 4 fu,i“ VW;M.,_Z, ) dw—a/zf;-f‘é
/u—a—éuo«_ M —ZI-L a—-—«J oo, W

_ S e #_ME—:U—C-:CFL .

E'qu &c—‘—% Sﬁh—__. zyﬁl 2d3~£{ SM

';,e,‘,ZIZ, Fvﬂfé’. red _ LWJL_

10/eéls7 .o s)\_u} ol/; EW S ond ﬁfm
KB T L oed zes ot s ha . A«ﬁ_ﬁ; Fo

NI W e ke 4]

3. o PRU and 2257 e MJM_ o

' - Do u  Padea P (hod  foo n e
ET—— Wmﬁ M@Q e A
il ,%V&@Wj oo Peindl)




=

———t

ﬁ o/er/e7 Decived  Tard Zail /%w—l -" W

SR ‘ i3..,}p_w_4__ KW%J%,/&_L) - SW

‘?!L;/ & PUZEX

 Sewpdd  E) xm> - zapad

-

L Tard




L B R A T S S P A A SR S

i A PR Lart R

X 3’7" - aﬂm,.uuj il 1‘ Admgirpg

sl

A |

JrE_ Aok

1o7z9fer

£37

zm.z%y’ A/

. KBT eloeies oot o . @;, W rpptoidin o loden {}h// i ﬁ;tg",’jiinf_m Aocd
| N S S SRNVSAV S # ~ ) |
Vv o - i

n = iy B |

Barived Sk o Zgy %;,__,Eu-/wéé

e YY), AL S_WLL

I S /M“«/ %
et

4

19/bofez

/»%.Mu.!)& 7

)—AJ

M—V.A/L— G-JL SO~ T

nfyfe?

KBET

fltfjmfwa—— s&é%aun- /Am~ T z«“uzz

Py

%ﬂwﬂ:&:‘ iZ THAN-ZD s mema ot e heo

i\

!

Y estirinne 15 15O

fry

, B e ;&-_ﬁ;@gﬂ/@ﬁ.ﬂ ot i s y

ZM "/”, s

. —/ o T st




L nhfsm | S5 ek st fle
ot XBT |

Lo, oma J—«\-c-_ Ibh/'/ ; ﬁ:ﬁt’E@;&f }\-uq; L‘d—bﬂ-v\ A Othba " 

/ 4

L _eass i : ?u—m-/uq-,[ am 7%’ /,{’-— 37 s T 7-:-;,=_," ~ ﬁ

A ¥ 1 _//3, (67 | Boecn J%_MA_PM&L-%/M

=2 ;Z.B( .
¢ Mo N | P 0M__a~/ 7P I

o ] w@é NN A

4"‘/_‘_,, — c’xﬁ"‘-%’- p—-.-—?"_
' 7

PR nAg



Ay WW_
o L*-am?ﬂ! :

7577 7

L )«3 and

*‘”W‘%ﬁ/f’? e /"”’

'Waﬁﬂ’r—”ﬁ%‘wm -

I e Bt el S P

i | VAl

A

"7’7””!’ VA R

7 —"7m W’I

TS

“§’/’f’ 77

s erﬁ“m T

i}
\

e

) g7

7

%ﬁ”w Vradd

“‘?"7‘?‘“’*‘7‘ T AT

W ~=A Tz -
: T -FI7 m c/r:q* K G

Zs/ar"/?f

i

7"77” Ol Al

=4 19”7—/7 5~
g v

A

gt 7/ TET AT

Oy s
Tl et

s 7=

i
B Sy avhall o [

DAl i sl it

e

. 7 i . z _
?_”‘Vm 719—7*?“*77: I IEX P—_‘M\Tp#?ﬁf ; g w/f/,—.
” TR WA =77/ 7 / 40- 7
WW Nl At Vit el s el
? T T _4_’_;&_7‘5'“-»«'1 Va2 Ay P 77



)‘//@/{r?

XET

phe/fsz

ye. oA

-

™

)j/{,/s—;z - _RPT S'—tr-w—" ‘? Q SW w/ é.ﬁé,

R Mz,ﬁw_ﬂ.?_#wé/ L L,éw_. 2l us u:é;

e < £ .
/?‘ ‘ ?“M L. _,_?/ Z/”_”‘”j j MJ;_A_.%,

Comp il B 7!_04/*04#_4@

U u% MQ/ 2. mﬂkﬁmqffz—:_w




295

syt ""“zg PM«%W w«u@—ﬁv_,w;&-_‘“ﬁ%/”"“” L Berde /97%
. . /IAJA—(.-L&/ - ‘ o Z;%f Z:vqi

‘ KM/TZQ/
m&%acmﬁawﬁg . o
g OTF et Z-Lcn—ﬁa/aé&%.w | WJ:JM“;/
J/ ATP st M@Lw T oo

)J‘/Jz;/?’? f ﬁe.ﬁvm)er/( ffc)&’d coll Fresmr Logd ou!l Scoale o
Yy /ﬂd-—'/-%’m} /M/) £ o Re,ﬁ/m:wweﬂ/! fow 10/r5/c7

+lomili] Ed A Slor P b X37 4534,

,_T____
(,

?’ f‘?ﬁfﬂ@(-—d’ 3eple em /4(////—’7 37 J_}
¢ S10ated €T por Wew Weutealiotin Spctom _

VY a/e?fwcrﬂ’ﬂar‘ Cer Kf Hxz2  Lodd Zpdc/»?b?«e/ai ' JE our, ,:wz{; {l’f_}ﬂi{

of foints Tk D72 pOF wof coogbiirg Deoe To ; | j L#A;&ZW__:_
Cs 02 Lover ¥ Commectod Fo Mozh S 2E D:I,'a Yudas, ; ,-D,éL Va "'._:u_;_wt_nr

ftad  Jic s3I Flager Sy Fess st s Bulisies | At |t

4 74‘? Alagmr _amnd 7he Fampp 3ht e&F ‘ o
§  pis-5v (o astrns A e/ YO O oy Wos T fsp-7 1o B lhpee  rine
/ i ‘ ‘ é.-?\ldfc{z? Towien _F

#’/ Cog bovred c‘fp
S f Fpre ey i‘za,w‘a
«I}' ) ‘ C’eﬁvﬁinr-czﬂ vt £

¢ Stpated x/}f’g A

f‘\é@r:‘ 7L LIS Bl Ja«.- b_}__s

g'ﬁ_?}‘/?’g? o Ctigrme el 5 G

S Sedinc 40 FT

=
$ 5:% Bhesem 277 ﬂ
—— ,‘}'Zéf;-.?ltm:/_g._,___.. -
—-—r—r——_ - : : —
- o /Qe/f./mgr fomd e
"‘;\—h..‘ A %j’iﬁi&;{c;ﬁ?’w f:’jffj‘l




e

| | - - 297

————————

e ts7 | Bk Sy ALLS Choeits
' 74)_22,:4_ X- = Haed o T e
Y, AT

Mm\: . —«-«W £ 4 Foasy  _ern Tt  Aerd)
: P - nm—j:j Miwﬂ T3/ ] ) 7 hawms
. Apd oy clu.«um mg_c,tw’é—iﬁ%_ P

A 3 ,U-u—u Litcs o

P T X-3& M A/x_o-zzy-. M
o L:.,Jm_, _,z:m/u Z oo

Tt ) ‘ o w-Zi Mﬁﬂéé{w-! j wm i
o s boitl pucte, .
?ff — . D/y' 7 - ,MML’ Mﬂ a-u.?é_ vn,
;r;/ié‘ss g /3-—:1/{-‘2: Lecd— W& Dol N1 4P .oum/

i
1

i

i //*'/A-'E? ?“’ ‘fﬁi&k‘»r'e— _F_f.é«: e Frisgra o Thitt Lorgil e tedt .
L AMvs Tewen Fire |
. Fk/ Cno:ﬂffmw‘-"‘ 5779 .é,,-z/ e £ Frmeld /‘éfc‘frsﬁ Doe fo The
} ‘ Epee pove x?ifaxln:’j J]e_(:fce.-tc.es

1 : 3L
— e Cen-typicd Pl «(o&?;/@_a/ fPrites Lomice .
- & -57%’5"/2"15’:1 %g?f”fﬂpf}é f’_ﬁ# w/f/z__cya%‘
———— e Qe ﬁﬁ"_dﬁi&&_@—'%ﬁﬁ_c"é

— l_l"’ 7-57 'Q;M_&G—Wﬂ‘_j_ﬁ el 3 Cahr [o 224 Le Toedem.

. . & 7 5.:,;.1:;.--5 SELET
e ‘
o T o 5&5 5,4,@5,:/» ﬁﬁjzﬂgﬂw%jj}_,_ﬁ,e, ST ‘}“k*z/ﬂj’—é‘iﬁu o
I ..E;_*ﬁ___k‘, L AVIOR NI - _
— — — : _ I -
B e /Q-i,ﬂ/ﬁaﬁ Ao 4" Cell  an Cort Iy oz P 5:;,4’/ et
——— - ;ﬁ—_élé/hkl[czc{ ’V"";'/{j.s‘ " B




M -t%-287 5@177& B C?Odf’fu 7(_9 Secws Ao cop i nfogtoa ] v/ 5! f ~
ﬂfﬁl 2 7;:0::',2 iR 7‘”4:&.«/ & A /W/;—::?l A% f/ﬂ‘ j__t_ 71@/?('
\ ’/ée;ﬁod@c) e/ 1A L= Fko; n X-32
\\W //?féffcﬁ:w‘ - Ceal  zrene .éez[. ﬁgJexﬂ/ Hoaid & bessr et eidi __Z/"/f~57 v Seif /f”:ﬁw////
‘ s Stotd s Pre 2Tp Tesl 0 S e e RIL - 1o Sc27 rge.
"ﬁe;:f]f' ﬁ?ﬂ-/‘?@f 5/2 # /z‘,ffyla’ﬁﬁ’_ _ * ,ﬁLS/AJﬂﬁ:a-Q A 34
. : . ‘ ij@gij éo//_@c
& ;'oé,yé/,& e Z e L0 segre B 5»437&/65 w7z L /6‘915’5_/&..7"_;7‘ 7l
f?‘é - _ L Mededk The
. :Fo/a 77:6_/(’5;,4,&
¢S e ’Z‘?//[ tﬂﬁm,‘a Y il 5%@_&.%%&“ I iim;z.«&_ﬁcp —
%,Q w2 : : :
'/{4)4/56:4%_}4/ "Zi 40//’547/ foee 4’1"5&0'/@55 /?edu-w‘ _ "f@ﬁ:ﬁ 7’4@ /0/
77)0!’/:) &7 7771:’.@5&//@\/, B ; _-ﬂu_l__?l__/{e (..//’r
f!/%/f?? X ’ 'K@I’/,frz@/ 7/1:2_
1A B:plfrln o A Lvie offr QJM Joft ety Lo bt g ~ e G T
Sinmding ‘/ﬂ’ Jroar 07‘7 /b&m" hm [afm” . Posted] 4/1&‘1/%@@@_
S doo (s 01 _pesk zrud sipweree) ou' KET. 1 ﬁcﬂ/ae,ﬁ& ﬂe_

‘LSJMM@Q@MMMMQ&/M /-20-37 Fz/fﬂ-e,a

2ol Cocnds bove 2zt 1M fund becaped e KLL. | prm2d of /3;/:

bt (e € /01 SS5pu or SO= Frae losh Fryivg Fe 2 ud £03:

ed afm fo 2.25=1] qesfnd 151 hi 5o Rodous {ljfic)- ¢ Complefed fe?
« A9 ""/&’Mw ‘?;77" & bigh aud foer tecord N " famef/dec} Fhe
Llfer anf:M{ FA-290- G) g ok 29, o /’,g,fgﬁmdcz Fere.

RET chave M.Myaﬁﬂr/ Eiler , o, B

QS (J;&i;}qlf_mo)z@‘f_cimf/_-(/ q. _wx,tﬁwm /MME H-2/-8 7. Contpa. e /Z’cc

Lo Sipm fo 7554/_@“@me§£@£@ & pWeted . <5
Jina Ho alayia_clazre o . | 4T Jg_  Mwkia hg. r,_/lzj
e~ TFhere 3 ¢
M'_fﬁdﬂtﬁd C lznipe .'7L MYJ&JJ_&%__'MJQ( rp 7@20/4_#*‘ L SByrge. A e
— ﬁq_‘ﬂﬁ’_._ﬁf' Zzé/f /Zf/i,zl_/i/&ﬁ{’ f/ﬂs’/ bearfr - rerreo o ____A_iﬁﬁ,{;g__g/gg;?g;) AT
| /5 grate by (j/" e Jq«/;fﬂy /E:W%@V_ef@w_ﬂ« L A0 Galahien
Y Sﬁw/ef_bﬁ_@zftﬂ e Y. e piden Penise. £
At cun o
o Bl Beyfey sl Fo have /0 St ngf Jo. W ondets. | To pe. chenge

Mcmduy s plenned, and (9" jﬁ;ﬁﬁeﬁd 7o AKEA Wt&-mg ¥ 7 (ave 2D




_ e lef Za(__ﬁ]fwc:kf_mlw_zmq!dladgﬂm’cyw |

/ﬁsﬂ F"L/-‘/f-ﬁ?.’ o jejL /{’t«fr’ﬂa&eg e é“}d_ﬁ ;9;4’,/ #erﬁé" gﬂ;ﬂ%f’cﬂ
;, /{’ M e . SC—“S"‘? Ve Z £ ﬁféfe&,i&“ﬁ@y_&w_fﬁé;-"

Tm——

Lt s St ResbuFFlics The Tehogoecs .-
— : Hoved  T=b ogpens Lipfet] pm (de S w//ézﬂ -

377 plal . '@pmf o T hee S forrge F2A.

e oued The 5 7 Heopocn 7‘0 Becosed

' f | for The Lua  The Reat sec Zac:f;‘(pz/ﬂ?f‘f- o

ez i . 5'[0”4;,5_&25? '

”,{Q{J,«’,,E;QL__; - e )[EzJ 723 A o5 B enric J_ng‘/fgmﬂi Llecsn

......... _ﬂ %@M_&;fﬂf«/ﬁ! To_Tuak.

___} -w,/ge,,w;;;ae/ The X-37 fewo Cowplete) on

a4 s G b2 T, "

97_ . ‘ﬂﬁﬂ/&@-@c& The toiwdod 18 % 76 Foek Tauck.

’?'?C\é:w/ [ Zhs 20“‘5,7"" FJ/’»F /j’%a | Peal Seradr b feptdete Lons

cqu.— RLL. L pr 32408 rAld

Lol 53 '

4 /Mm.__‘).-,_ o C@mife;@%@ Keﬁéyﬁ'ﬂ,@j /_-Lf EYT T -

}w i __4; ‘. é‘tﬁp_?f/?/e;%d T h = //‘?fﬁ/nzru b ook /Q/ﬂ'.n—y

S ___._‘..M_/,eﬁzﬁwom:/ fFes Jhe & /?g,q

VI

’?’f»’(/"*f?;? 7 / 287 - Con f ‘!Zz_jf a{"gj_/y o &@_Lg;ﬁﬁzpﬁ_@ 7/°

,_/é/g by SRt Woted . L5 ﬂd’.r foton. /.lﬂs_j.fﬂéja_ag_

____@’_6 _______ﬁ?;r?szﬁ A é,/[z paaras alCis e .

. — = TheRE 2 @uz ;ﬂj 67 58 Solulie .

7&?70/_ ‘ o ég/,q‘gt_a e 7’741-9 &5 e Sé:h/}hjt _Lpde:

L R s c’/f.ﬁ/ﬂj ﬂf"&} The _Jwmflerialie s cﬁo‘ ey

4 e — Bl //a-/« teen _i5 /_’c"mﬂ(rfvf a-‘*cf?l TAQ d_ﬁ&?_ﬁét‘/“é—
e tprden Mo -pvmuv; 175 56’?’439,46& _ﬁt_?%&
i At ous Co}@’f/ﬂ«?s(’( Sumple  Fonk edewld booe

D4 (/f"fg;—_ﬁ_ To ./55 A asfzfaé; ) \ﬂ,ﬁ? :// ,,,,,,

S T (over) S




/[-3e57

- @g/wé/e Kedio oo/l copise The <5 Tonk {

é Cbﬁ@/‘?&" T[é'(_)é-_‘

Iﬂ/'/ e 5ﬂz’/é*r‘—" 0/)&)/144))?%{4] Ll bravs = /4;3('/3

_pu-;([.mhjf- Lk luies To C-LdSP //ré u////

5:—'1_) V/' ?"'.: /.L/f(f;

MHode To bo mwpide » No Awdio else Zopme ;"5#/?/’ vfrcé Kﬁ(,
p 1 ek 54 e,(/J;/{ O edf'{ff/a‘f?fﬂ{ o 6V.§ féf‘;?? //l
— O~ Sop Ll cowitten ik ’/é Ligy s 0 FL o . @?_AJE, Sea
[{-23:%2 : ”56477“ e
AL LB le 5tonted Shintey cleck bis? Lo A Tows: /(@,6’/’,
— }(22 -2 ﬁoro.—m Oy lpe  Coerdast /%':a_a;;o_t‘_q____
Lons e . R S /L&/afztzxﬂ /“&
— o z9-2 foss_,‘wj 5@/7‘5 01 Lo tomes. _ _ /ﬂ)(Bf 3 B
¢ Powcoled SC3A outiide 272 Siop L r Leowd e e
Hotsboy dovs oy 5tep oFfF Vo ; | _
» Qe/deﬁ Loden st 77< 33/ o x4 Y ¢ 5“”’1".’““‘“{'. (’9_
» 541,&0{ 74 e Feat o= X37 St ool leve! —
- K3 %f/g&éo /.cfé@aé Fudl 7o Bidnin, S Zone /f’r!aéfefn - wo;cfée'g/' &
He xzd. Aﬁc}/f@g,,,,{,,é Ot Hee. e fomet
1 Lon Fgeed UA Clegnt o ; o
1-24-97 1+ Stpnted bondowt BTF on Scule. U A2:4-87 = 5 fanter
/ffé Woisi? c’///}‘_'ﬁf‘/im‘c{ Tz /J,;, {. R LA /l“yjﬂt:r_ Aoe
v Mained Pemsoasl [0IL) sn L3 oz gridlons Grims o v Lok The X
‘ ﬂﬁ./}‘/’) /s 9
C@” braed WK Cleck £ ot o I =S by il GC
— Had /Q/-c,:g F-ce&/ fvres o 6 /7[ VAR 56_44": Fo 5T
L a7 | Comple beid Fpat (o /deym/wfm 079 & Boilesnsir s
i _ A 15 Opem | 1wy /p -2 /mﬁ — Vb tor. [ ints
i /) 12 - e/F _, Tt & Aiaten
)(36 72&%%’ _ :

o Found 3 54 g4l SFpinless DRum B AT q

" ﬁfﬂ .Zc/,?p(’c::;

© e

ﬁ’oﬂ- 54 i af‘ Rec /ylfua,, Hove [fo A2t ug ﬂ%, ;U,g_,y(j;;,e ¢ iP i

insfech o U Calibante S
s Staekd Remsdiws 10 echan foets on M’Cﬁ/qttdﬂl e Losd s on
 lonne Fed OFF izs fC 5 To lar fifoms o ANE0RR Long fexi
Wioks! Kéc_fﬂxfm;g e — A fEreq Do b

e

el Fry e



a

“

c‘:’fi
-

@ COWA//"@J[PJ ézgc:ﬁncﬂé /a,lﬁ& o lrd LA

LI //-5c>-_57'

LKA

W

|
Y

d

LS Pl o V74 c.a 22 ‘-g

1
1

’555’/*’ = A /;;704/’&,?4//76 7lhe /%)7 50”‘;’,04/45

6\/5 f&fzﬁ f:fﬁt,wyr/g _Covn ,ﬁ//,g (.Jaq/(j /Z/"-’
i

i 75@?/& Too Serpdf ﬂwgar(""j .

‘"66'177' /Kfi-- Lmi 2 25 4 pot 12t s 724):’1“ =

/(.e»ﬁ/;”,fQ

-

Stetd  Peuteslsmtiom  ©7/° ot >

- /aKBQ 5 /&éfﬁ’)ﬁ /Ua/’Lu)z)/efunc. /?4157‘“

il thcﬁucfrﬂ 27 Caﬁ./ifm{;?f%'ﬂ:i‘ 5;,&/:’&.9/( 9;‘//

o

Coop tepraedd  CaerCtod & e S,,f; a8 S ’fg/.(f;tf!-lg‘.:ﬂ'

%

é‘—)dﬂ("’édﬁ ol L2 pmd ‘5‘04/,/“5‘ foro s Dt Pl

Qeﬂféﬁhoz

AR L2

- 5 7%'4% -é’ﬁﬁ Ffﬁé A x /xﬂd&f’/z A’/Icﬂ fﬂf:t‘v g L?‘#.

0.0

/ﬂjﬂ-ﬁd 7[0.% 7 (’f/-eve

= cCLn[ The X2o cfdﬁalen suta Lowr el e ich

ﬂf/_f;’/’)’ /‘-5 Sc;rée?c/u/efs PO /Qr’/‘("?aﬁ’ffﬁ" Fl e

Spbedile 26 fante cl il seed To e

iémw’i Yo tirpchice %/{u;ﬂ o %4535/_'rﬁ.;z/id

= Loty wpstens Sl ted S iadiog ot

Vhbrstorn [lote ny X282 Spme Job

 ThET S A teed  Fiite by Tieive oo /6657,

e A7 Lopdec it 5 corle.  Yuthiims Dew/e

E(Z et ore ot © O«f 70 Freuble She0f Lesfe
~c,§f/,é,q,,,f,, /?’déffrﬂ Sc,sr/a ‘_’:eem Fo Mo wrorthsi s

,ua Lo I3 08 Lorinar empecsh Vo sleis o G

,{Lm

ﬁ*’/’é’f'z fong jd-é?ﬁ(!ﬂo) oF Timie  2eno ﬂ,sz,ff CEA

ey Do tbAs. 2ene wers (T lbs Lish e d Ttust,

Cdduir Ty decin e gad 20w Seieanl] Arueens,




W 2rs7 b Contmed @Tf’ 2z Wezf?‘fwlswé,a aot s 5587 o Lolund g
( Lot /WJQ5¢J7-4 S - : } : L_ AS 5. 4 f.-;,ﬁ/;ofl,,‘('""df /(:‘;.
o Spiznpledd K 3L Forwe Esenhr! #plonls’ " jangs + S5 fourton |
54%4/& /7%27//5!5 Sent 7o Aelex. T AT E . /?rmwﬁf Loegn
' ' . . e w0 £ j{f
‘ e ) uf5 fﬁ/éﬁﬂ#ﬁetqz//ﬁﬂd{ﬁ e TrRuck 520 7 _ - }ﬂ,zﬂ}e___;igd;ﬁ £ 0/

] 2:-2-82 |+ C o ?!I'ﬁ‘cf'z"j' @/fﬂ. =i e e /‘%;’é/?/?z5 L A ‘o Hegsaren é;/r/

ﬁ?§"é . Tl ‘ﬂYéé /.4/,77,/’-5. SX36-/ 45 W&'i/”:i’_.s - Jz"c,)[ s

b Lot cort fighl _ b Staded At -
"Coﬂfrm/rej /545,4 0F X2E-2 Ktoﬂff/ﬂ SR H l b Groynd es 54,
b 0-2-87 | ¢ beoe PDA oa  U0-552-602 ) o To fthe Laciey
x : ..STQG: 7 NeeDs o woll B $ta T o . _
. s P o, _ o P57 e Lo Lsh jh
V fgk /‘7&/3//:) ) | /‘?i/ ‘1’ fic/,e?/cwt foel L4
e e

I : ‘ L /o/ /.
[2-3-B7 % (ymloug 400 Fh X 2o Tie -sa. ' — 4 ’45"”‘“’“’/ L‘O’
/ﬁ’,z,é o ég%,«p,zf' Aewh cbieabk pn fomacey b én— o Y306 #fTex
W Fom EP-2 i, 't top.ch + ED-C ¢ wr | pndd See 70 K
bR Siend 2P _ : . ;_‘F Aol oot pud
‘ _ i (D USe &
r /'Xfﬁé ~ 3 BoF i Ccarg_/,"% [oe ﬁfff_fl:’sjé;.‘:;f . Are deoa = .
AR 25 T miriiws sfcarmn? Fhe scetec Cofer ). 4 A - //rfo’ fo. ti 57541
' . B 7o Sts? #-X%
Y Boilert prpone omborived pes X25-2  Ushmetee ¥ g [l o d
/aﬁé"itﬁ i s LT fowad ]3 ‘,C.sz? Ch ot Co . _ Lol s ﬁ,:‘-,/_r‘/f 7o
J2--%7 |4 Comtinmesd wata X226 Tie-r . o A5 iF Thews cds
AF4, v orlen tnslkiem 7o ok o meem g fe  For w382 Siple — o ” 5,4///9:% Tk

! Cpmpleted fpugen Tz Fouesd i 'cwz e
b fesps = sofle e D47 z/p,/mléys?fmﬂ £ M en, 17755 g Ji . 7«: /{’gg prete 1 C:
/7/€ /( uxcf‘//f:— J, __;m

b Cpor ferte wd ) FosTF s KcﬁJ;a %5&##{ Scsrfe 574 4 .I_“_/_/ a’?s itishe L (7/

JRiEls  elec o fm’m/ o bores . ) o /Efé by -~oFK _
¥ f?ew?u?«i X Pt . ,t‘ s ,_/4 232 S
! Ao s ckpse 3O €
| | | L i lemplefy <5
e A D s Julkd -
T ; L . pert Chieaks




eV J’/Zyﬁ .‘_’__‘jg -5-87 1. ‘C.Dn’{‘/fiér?d/j Les r/;;?/i_pcd‘{?@é 4./«"5)“-
] " f’\"f/ f'(nﬂ/ wued  Regsik &Z’} X26-2

H
!

B S o/ r/; 7= 2 5,4,4 ﬂﬁ’/zf'[ffg i Faited Negt Tapee Seon s
A. f6 ﬁrmaﬁd tiegra  Amim M Ll ren Hrad /77.4:)-90;

- poe endd 2 T 0'tecel. Repdy to Aemead

o Lribe snd 7.4 .
!@Lﬁ 9/79;4’55:—,34 é?/a"a{ /0 - ‘{ /4&7‘5/ o7rr ﬂrré
oitems ' ch_r( =7
4'; S Fan 7{74/( s S X3l -2 Bgeh 7ooelbeor.
,——-——"-.i : JI* G rownd 245 4,9'1.:/9 eaf-;e ot Ligee s before mn
‘ ro [het hcveiony Pt Reomar . '
X

2557 0 Lo Luh Hood £,/ fen >
Jba___r_ 45"{6 '{’ :/J&f/e’;/cﬂh tfeel L AK /?"@?‘gﬁfﬂ./
bt % k (12 60/ becl bed Fre M -Loletmzn Aoody 70

3 /o/ /7,

f ) %85.&::5‘)#’6/ LO&’J aF /(5;]'7' [ Fe fwff
— Y36 7FTes fumprrs A0 7o X322
WAL /—)ﬂ&é Seeoryd.  Haed rfo v Sl Tivmprens X3L 5237
¥ Lockooad pud Isoloded 336 BLof Royd,
S [D Ube dbog bl  WE]nins forps gnd O7F
;jifj_@é_;% L Anre Aden ~€
& Coperd. | - /z{fd fOuJMdédJ-[——,f}//ﬁJ's e mw Fosw #- X3~

S T Shiel £-%37 B mec.  Sbant )5t Follon
/ﬂlﬁ;ﬂg_% O—’aﬂfv Semroed L Loy £40 O stale Ead weven
E e Lisfed 7o te /J//,z// /1”76 £ LPAs Ll
. ‘ﬁ’u L Thewe cimps 5264/:%///?/ Boris . .
oz Sl o 54/’/4}@0 Tk - XZ7  durcd Jz‘://n‘ Lo Fe Mot s
. _— _ 4741’ £ 7@7@
UELY IS ' (ffeﬁf,ﬂﬂfe-,t C2, /;'_4,1}// Letpr it idie
— 4
,;5_7‘_5_/_/__.,_H,.__./44_ G- _._Z_f?//ff_ﬁé_cﬂ weld iy sn 1’23—2._@}9{7‘,;/, Feor
I T4 .G ~oK, '
,L__m.;‘______.%‘ 4"/4 WB e 5/)1’@//«'”:5 7o ey <
— s (ielipse 30 & Spumptes 7plen Dann OTF
S S 4@%},@/\%@& £G_ 22 Tpecek LJ/Z{_?/ 7 rEeii, :

_L o U/Tf-’j /’Z'y Chleim eyz. e /;’/ /’//CJ fc')ﬁ/rt’f’cfcc_//ﬂﬂ’f

A _.@c,(.' C—/ C(/Méf’ , S J,K:

R -




%é}g M/? I@ O -'5\'5'.9'&:)0/

Lse fensed) Lote!s el

H g

- [RA7-B7

Bhr PDB. [10) - S5o-gol _ PDF _yo-soist-s!

iq:/e‘ize Laton P s m 5f;;‘emeu7[/{?‘= ? oF
£oz. N .

L

12 ¢ ]
AT
o [~ )
- e
A

E ) i
Al S




et

-

Westinghouse ' | ‘ _ internal

‘Hanford Company : : o ~ Memo
| From: U0y Plant Operations ' ' 12123-89-002'Rev.1

Phome: - 3 %423 MO-107/2004, T7-20. . | A

, 7Qam=f‘-danuary 4, 1989 - : ' 1
-Subject: CHARACTERIZATION OF PRGCESS CBNDENSATE TU 215 J-12 .CRIB

Te: D, W. Medley  H4-50

ce: LLL Adams 17-20

JE Cotirell Veec. T7-20
GEM LB/fil

The 216-U-12 crib received process condsnsate waste from the U03 Plant
from 1978 until January 31, 1988, when the U-12 crib was isolated. The
process condensate was a result of the boiling off of radioactive
solutions, and as such was considered to be a contaminated stream,

During the first part of 1987, the operation of the process was modified
to assure that the pH of the process condensate going to the U-12 crib
was greater than 2.0. Samples of the process condensate were collected
and analyzed for determination of what was-being sent to the crib.  The
process condensate was sampied as it was being sent to the c¢rib. The
samples were collected over a period of one week. Environmental and
process samples ware taken every Friday from the collected process
condensate samples. The sample point designated as C-5 was the process
sample taken and analyzed within two to three days. The analysis results.
for C-5 process sample are attached. It can be seen that after January

1987, the pH of the process condensate sent to the crib was always above
2.0.

The process condensatQ that was sent to the 2158-U-12 crib after Ju]y 27,

1987 was not corrosive and should not be considéred Radioactive Mixed
"~ Haste.

< 7%457@34/ .

"G E. Millward, Staff Eng1neer
U0z Plant Operat1ons

gem

Att:

54 T R4 Hanfort Cperations and Engineenag Contractor for the US Depariment of Energy



o

T

e .
. ‘an—nmammnmmmm.:zmam P e wd

S A7 ey.O

B e e Rl S yom

SRR SILJEF AZV. .

— L. EPA/STATE 1D, NUMBER [

3 DANGEROUS WASTE PERMIT APPLICATION il 7lelo 0 ololel5lo7

FOR DFFlCIAL USE ONLY

2 ASPHOVED. 0 ot dort

APPLICATION | uaue RECEIVER COMMENTS

i HE
)b

L i

Il. FIRST OR REVISED APPLICATION

FIRST APPLICATION Giace 38 -~ baiow and Drovisks the approgriate Jale}

[:[ I EXISTINGEAGLITY {See - Ty o m 2. NEWFACILITY (Complers iewe bwkow.]
aa i) . - hA .
- ponmcums
. T FOR EXSTIVG # ACIITILE, PROVIOE THE DATE fme., dev. 4.7 - - EXET (i, cr. & yr) OPERA.
i1 gl mmmmmmnmmm i E TION BEQAN OR 18
M (i S profyes L DFECTES T S0
e mﬁm'mmm«m "X Dakow Sadl COMPIIS JOCTION | 8DOve) _ :
Qn.smm AN INTEMM STATUS PSRMET : O 2 racarras a v pemar

Fiace an X" mmnpmmuminAor!bdc-tmlﬂwubucﬂy)nmdcmmmu:ﬂhunﬁmﬁummwhyuwiwmwammdlpﬂiuﬂon K thia
in your m.pmmmnmummtw:ﬂuawmsw Hurnisur, or H thie i & ravised spolication, seter your Inciity's EP A7 STATE LD. Number in Section | aewe,

114 PROCESSES — CODES AND DESIGN CAPACITIES

8. PROCESE DESIGN CAMACITY v MMMMhMAmMMGNM

A nmmcou-Muméﬁummﬂnﬁmmmmmmmmﬁumnmm Ton lines are provided for ertering odes, 2 maee
;m.,.mmmm.mmmnmﬂnmmuumumm«mm then deacrits the protsas (Including ta design
capucity} i the space provided on the { Section M-, _ R

1. AMOUNT — Enter-this ainount.
2. LT OF MEABURE — For sach mnosnt sniered ix colme B{1], m-mmmmwummm-mmmmuummmmmm
mmmwmmnm

mo. APPROFRIATE UNITS OF ' . APFRACPRIATE UNLTS OF
cENS HEASURE FOR FRAGCESS cxss MEASURE ECQR PRAOCESS
PROCEES coon DESIGN CAFACITY MPOCESE LOnE IDE_SEGN CAPACITY
Storage: . Trastment: . ) . '
CONTANER (Dasral, orwm, #te.) 1] BALLONS OR LITERY TAMM ™ GALLONS PER DAY OR
TANK 02 GALLONS OR LITERA ACE T02 - WTERS ﬁggﬁg‘gAY oR
A 503 CUBIC YARDS : SURF PCUNDMENT GALLONS \
HASTEPLE, mmm : INCIHERATOR Ton . Poane TEN OAY
IPOUNDMENT
_ SURFACET SO4  GALLONS ORLITERS METRIC TONS PER HOUR
. Dispouai PER
INJECTION WL, ) osc GALLONS OR LITERS . LITERS PER
LANCFILL ns1 £1 volmmns tet OTHER (Use-for physical, chenscad,

Tos GALLONS PER DAY OF!
LITERS PER DAY

EXAMPLE FOM COMPLETING SECTION Ht (shown in iine nuulbm. 'x-'r and X3 belowh: A faciiity has two :ituragc tanks, one lank can

hoig 200 gallons and tive other can hoid 400 gailons. The faciity also has sn incinerstor that can burn up to 20 gaiions. par hour.

%l \ oo %. PROCESS DERGN CAPACITY : " R PROCESS DRSION: CAPACTTY :
u| AEm Ry om - u APwO- T FoR
LM oFmOAL cess 2, UMT.
1| COPK 1. AMOUNT wa:k oee ‘l": hednd 1. ANOUNY ' wsu‘n‘lb m'ual
:E w . (apmontyl_ _ m omy :: flra sie . ety ] m omy
ixi1isi0]2 600 _ C| s - B
N !
X2iTI0f3 20 E 6 B
] . 7 - -
! |pg|si 50,000 Ui | AN i i
I : | . | |
EANENE 8| | N
i I " H
v H i | l l i
LSERN 9 EERANEN
I ! N
4 . : - 101 L

Lo 00 BCY G021 Fom 3 Rav. 2784 " PAGEIOFS ' , CONTINUE OH REVERSE

e e T . :
- Pt mptRem e e L L e

TR TN L ewie R LTI w4 e e -



Contmued from the tron). 216-U-12 CRIB : . 9/1/87 REV. Q.
itl. PROCESSES (conbaued) .
C. SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS {cods “Ti4'). FOR EACH PROCESS ENTERED HERE INGLUDE DESIGH CAPAZITY.

.=t 085

The 216-U-12 Crib was nistorically used to dispose of UC3 Plant corrosive process condensate
‘waste. The 216-U-12 Crib is a percotation unit which was designed to receive the radiocactive
mixed wastes from U03 Plant for approximately five minutes every hour 100 ga!]ons per m1nute
and to d1spose of those wastes by percclation 1nto the soil column.

When U0y Plant is not operat1ng, the process condensate is not a dangerous waste. The plant hz
not operated since September, 1986, and will not operate again until 2 neutralization unit
currently under construction is comp]eted {(by the end of 1987). At that time, discharges

of radicactive mixed wastes to the 216-U~12 Crib will be discontinued, and the non-hazardous
radioactibe wastes will be.discharged to a new crlb 216-Y- 17 At that time, the 216-U-12
Crib w1TT ‘be closed under interim status.

J¥. DESCRIPTION OF DANGERCUS WASTES

A, DANGEROUS WASTE NUMBER — Enter the four digit number from Chaptar 173-303 WAC for each listes dangerous wame vou will handie. If vou hancls
dangercus wasites which &re not listed in Chapter 173-303 WAC, enter the fowr digit number(s) that describes the charactenatics and/or the iaxlc con-
taminams of those dangerous wastes.

B. ESTIMATED ANNUAL QUANTITY == For sach listed waste sntared in column A estimate the quentity of thet wasta that wili be handisd on an sanuai basis.
For sach charatterisiic or toxic contaminant entared in cnltmm A eatimate the total ansoal quantity of ail the non—listed waste(s) that will be handied which
possess that characteristic or contaminant,

T UNIT OF MEASURE — For sach quantity entered i column B enter the unit of measure code. Uaita of meagure which must be ussd and the appropriate cudas
are:

ENGLIBH UNIT OF MEABURE CObE METRIC UNIT OF MEASURE CODE
. . COKHOGRAME . rieenriie et tman ey rnanre s 3
METRIC TONS . M
If incility records use any other unit of mesaure hor quantity, the m«mw-mmnmmmutumumummmmmmm»mmdm
nity Or sRRGITc grawity of the waste. :
0. EROCESSER

1. PROCESS CODES: . :
For listed dunpecons wasie: Furuuhﬂmdﬂmmmuonhuﬂnndmﬁ.um:tmmmm-ﬁudpmmmnmmm&c&mﬂwnwm.hw%

whBte Wik b i 17 and/or dispoaed of at the incibity.
For nonw-listed dangerous waries: Kor wich charsctenalic o¢ toxic contarminent sivter witarad i Colmn A, sxiett the code(s)} from the st of process cOUee containad in Section il
to owsi i tve o that will be used 1o stor, irsat, and/or disposs of sl the non-—isted gangercus wistes that PosIEt that CRYRTISIISIC OF toiic tontaminen.

Note: Fow spaces ace provided for satering process codes. § more are nesded: f'l)EnurlMﬁrltﬂl'nnWam {2) Entar “0O0'" in the axirems right box of Hem
W-DITY and (3) Entor in the space provided on page 4, lhomw.ndm-adumlml

2. PHOGESSDESCHFTIW Eleod.unotﬁmMlmhtﬂummmmhm.mpmmumm

NOTE: nmmswmummmmmmmwmm—mmmmm|mm«¢umwm.m.nmmm
Hatttrer shall be describad on the form ax follows:
1. Select ore of ihe Dengerous Waste Humbers anc enter it n colemn A. On the satne Jine compiste cowmms B, C, and O by estimating ihe totai samal umuynfm
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V.

DESCRIPTION OF DANGERGUS WASTES (canrmuad)

E.
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Tihe 216-U-12 Crib was historically used to dispose of corrosive U03 Plant process condensate

—4a3te. This waste cansisted of process condensate off-gases from the production of U0,

N

wder from Uranium Nitrate Hexahydrate (UNH) solutions. MWhen the plant was operatirg, th

of these wastes ranges from 0.5 to 1.5 standard units.

The plant is not currently operating. When the plant is not operating, the pH of the process
«condensate wastes ranges from 2.1 to 4.0 standard units. At current processing rates,
1,700,000 gallons per year of process condensate are disposed of in the EIE-U;IZ Crib.
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PLANT OPERATING PROCEDURE

Rockwell Hanford Operations
UO3 PLANT

Operation

SAMPLING

System

SAMPLE UO3 LIQUID EFFLUENT

I. SYSTEM DESCRIPTION

This procedure gives instructions for liquid effluent sampling
- required by FSS$-U-080-00001, URANIUM OXIDE PLANT SAMPLE
SCHEDULE, Appendix II. =

Sémp11ng of liquid effluent streams is required during operation
of the plant and during standby. Weekly composite samples are
- taken. : .

Sample tags are filled out and attached to each sample bottle or
jar. Sample tag shall include the following:

Serial number from shift manager's log
- Sample source
-« Date
= Time.

" Sampling of gaseous effluent streams is performed by the
Radiological Protection Technologist {RPT).

IT. PRESTART CONDITION
" None

111. SAFETY

Warning - Wear eye protection and rubber gloves during sampling,
SoTutions encountered during execution of this procedure are
expected to be composed primarily of water. Effluent streams
are potentially contaminated (UNH) and may be slightly acidic
{nitric or sulfuric). . '

Caution - When taking 207-U samgles, take care not to damage the
level probes when removing sample cap from sample jug.

After taking 207-U samples, do not empty contents into flume.
This. may wet the ultrasonic level detector in the flume.

Reiease Dare

Expiration Document No. ' Rev/Mod Page
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III, SAFETY (Cont.)

v,

'App1icéb1e Safety Documents - Provisions of Standard Require-

ments and Procedures, RHO-GM-MA-2, Section 61-02.5 (GEN-0},

~ Radiation Work Permits U-2 and U-3, 224-U General Plant Safety

Rules, Master Safety Rules, and RHO-MA-221 apply to all work
performed under this procedure. Refer to Material Safety Data
Sheets #80 or #1384 for information about nitric acid and #84 or
#1529 for information about sulfuric acid.

TOOLS AND SUPPLIES

4-0z Sample Bottles (2)
1-L Sample Bottles (8)
Sample Tags

Plastic Bags

Dip Sample Holder

Funnel '

- Eye Protection

Rubber Gloves

U0-080-001, UO3 PROCESS SAMPLING A
U0-080-002, PACK AND SHIP SAMPLES
U0-080-003, DIP SAMPLING

TASK/ACTIVITY'INDEX _ PAGE
A. TAKE U-12 ENVIRONMENTAL SAMPLE -3
B. TAKE 207-U EFFLUENT SAMPLE

g =

C. DIP-SAMPLE 207-U EFFLUENT

|

U-12 SAMPLE DATA SHEET
207-U SAMPLE DATA SHEET
FIGURE 1 - S- 5000 SAMPLER CONTROLS

w oW

FIGURE 2 - SAMPLE APPARATUS

FIGURE 3 - UTL/UTF/UTC-2102M ULTRASONIC SYSTEM
~ WITH RECORDER . 10

Document No. - Rev/Mod . Page

U0-080-006 | B-0 . 2




VI. PROCEDURE

A, TAKE U-12 ENVIRONMENTAL SAMPLE

~ WARNING H
WEAR EYE'PRGTECTIOH‘AND RUBBER GLOVES DURING SAMPLING.

NOTE - Tank €-5 has an automat1c batch samp]er used to take
a weekly composite sample for environmental raporting
of the effluents going to the U-12 crib (216-U-12).
If requested by supervision, a daily 4-o0z sample may
also be taken per U0-0B80-001.

- If C-5 sampler is work1ng, sample does not need to be
taken, :

- If C-5 sampler is not working properly, and if
requested by supervision, a dip sample may be taken
from Tank C-5 per UG-080-003.

1. Remove sta1n1ess tubing from C-5 polyethy1ene sample
Jug.

2. Cap C-5 sample jug and agitate contents of sample jug.
NOTE - There may not be sufficient volume to fi11 all sample
bottles. Fill one 4-o0z bOttLE and as many 1-L
bottles as possible, vp 1o
3. Fill one 4-0z sample bottle and four 1-L sample bottles
approximately 3/4 full using a funnel to prevent
spillage.

4. Cap sample bottle.

5. Empty the C-5 samp1e Jug 1nto Tank C-7 yby Pou¢7rﬁ 4;
Aﬂnyéy i’“’J
6. Place sample jug in its 0r191na1 location,

7. Place free end of sta1n1ess tub1ng in sample jug.
8. Wipe sample bottle with rag. | \
9. Deliver sample bottle to SWP lobby in 224 U. &gx RPT‘ o)

10. Fi11 out and attach sample tag to sample bottle,

Documant No. o Rev/Mod Page
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TAKE U-12 ENVIRONMENTAL SAMPLE (Cont.)

11. Record DATE, TIME, and SAMPLE NUMBER on U-12 SAMPLE DATA
SHEET.

12. Record fliow totalizer numbers 1ocated behind south panel
board in Operating Gallery on DATA SHEET

13. Pack_sample bottles for shipment per 10-080~002.
14, SignABATA SHEET and give to supervision.
TAKE 207-U EFFLUENT SAMPLE

WARNING
WEAR EYE PROTECTION AND RUBBER GLOVES DURING SAMPLING.

NOTE - If proportwona] sampler at 207-U is not working, perform
' Task C. If it is working, perform Task B.

1. When measuring chamber {(Figure 2) is empty, turn function
switch to OFF position (Figure 1).

CAUTION

Take care not to _damage the level probes when removing sample
cap from sample jug. -

2. Remove sample cap from 5-gal sample jug. See Figure 2.

3." Remove the sample Jjug from the samp1er Place cap on jug
and agitate sample jug. .

4. Fil1l one 4-0z and four 1-L sample bottles aboht 374 full
using a funnel to prevent spillage. ‘

5. Cap sample bottles.
6. Wipe sample bottles with rag.

7. Fill out and attach sample tag to each sample bottle.

Document Na. Rev/Mod Page
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TAKE 207-U EFFLUENT SAMPLE (Cont.)

CAUTION

Do not empty contents into flume. This may wet the ultrasonic’
1eve1 detector in the flume.

8. Empty remaining contents of 5-gal jug into 207-U basin,

9. Place 5-gal jug in its original location.

10. Replace sampler cap on the sampler jug. _

NOTE - Supervision or Process Engineering will determine if
the sample rate needs to be changed. Instrument
technician will adjust sample rate.

11, Set the function switch to FLOW. See Figure 1.

12. Record DATE, TIME, and SAMPLE NUMBER on 207-U SAMPLE DATA
SHEET,

13. Record % FLOW and TOTAL FLOW from ultrasonic system (see
- Figure 3) on the DATA SHEET. If flow totalizer is not
| working, notify supervision. '
14. S1gn DATA SHEET and give to supervision.
15. Deliver sample bottle to SWP lobby in 224-U. Bﬂ' RP1 5“”“1
16.- Pack samples for shipment per U0-080-002.

DIP-SAMPLE 207-U EFFLUENT

. WARNING _
WEAR EYE PROTECTIUN‘AND.RUBBER'GLOVES DURING SAMPLING.

1. Attach a 1-L sample bottle to dip bottle holder.
Take a sample by dipping bottle into basin near inlet pipe.

Remove bottle from holder and cap bottle.

o (O] ~Ny
- L] -

Wipe samp1e bottle with rag.

Document No. Rev/Mod Page
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C. DIP SAMPLE 207- U EFFLUENT Cont )
5. Fill out and ‘attach sample tag to each sample bott?e.

6. Record DATE, TIME and SAMPLE NUMBER on 207-U SAMPLE DATA:
SHEET.

7. Repeat Steps 1-6 until one 4-02 and four 1-L samples have
been obtained.

8. Record % FLOW and TOTAL FLOW from u1trason1c system on DATA
SHEET.

9. Deliver sample bottles to SWP lobby in 224-U. bg‘v* Fiiat swxfy
10. Pack samples for shipment per vo- 080-002.
- 11, Sign DATA SHEET and give to supervision.

Document Nao. Rav/Mod ) Page
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U-12 SAMPLE DATA SHEET

DATE

TIME

FLOW TOTALIZER NO.

SAMPLE NUMBER

OPERATOR SIGNATURE

* OPERATIONS MANAGER:

DATE:

Docuyment No.

u0-080-006

Rev/Mod

B-0_

Pag




© 207-U SAMPLE DATA SHEET

 DATE | TIME | % FLOW RATE

TOTAL FLOW | SAMPLE NUMBER

OPERATOR SIGNATURE

OPERATIONS MANAGER:

DATE:.
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. WORK FROCEDURE
 HEUTRALIZE TK-C5 PROCESS CONDENSATE AT 224-0

GENERAL DESCRIPTION

This work procedure provides instructions for the neutralization
of acidic process condensate in building 224-U prior to being
.pumped to the 218-U~-12 crib. A temporary system, shown in Figure
.1, has been installed at 224-U to neutralize the process -
condensate in TE-C5 with sodium hydroxide (NaOH). Details of the
temporary modifications to TK-C5 and assoclated equipment are
~shown on Engineering Orders 35054, 208b7, and 35741. In addition
to neutralizing TK-CE contents as required, this operation will
generate design data for a permanent, automated, less labor

_ intensive condensate neutralization system.

Caustic (50 wt. % NaOH) is received in drums and is transferred
to the TEK-C8 holdlng tank in the € cell sampler room on the
second floor of 224-U. The P-08 metering pump injects caustic
from the holding tank into a recirculation loop on TK-CB, where
it is mixed with and neutralizes the condensate in TK-C5.

A pH meter displays the pH of the recirculating mixture in TK-CB.
The operator manually adjusts the metering pump to keep the pH of
the TK-C5 contents betwszen 2 and 12.5. Plant Maintennance will
check the pH probe daily, as fouling or drifting of the electrode
could occur. ‘ : .

For environmental_reporting purposes, the composite samples of
TEK-C5 will continue to he he obtained. The small catch tank which
normally supplies reflux water to TA-3 will not be affected by
the temporary neutralization system. If the catch tank runs dry,
fresh water must be used to provide the reflux fliow. The
neutralized condensate in TK-C5, which may contaln sxgnlflcant
amounts of sodium,” must NOT be pumped to TA-3.. - C

IT. EREPLANNING/COORDINATION

This test can be performed at any time after the temporary
neutralization system has been installed. The operation of the
‘caustic handling, metering, and pH measurement eguipment will be
performed by Production Operations. The pH meier will be serviced
on a daily basis by Production Support. Process Engineering will
monitor the neutralization system operation and review and

" evaluate the data sheets. : .

TIT. SAFETY

Warnlnﬂ - Sodium hydroxide (caust;c) is very corronlve to txssue'
and can cause savere burns of the eyes and gkln

1f caustic contdc+5 s3kin, 1mmeulatnly wash ﬂlth soap and 1arg¢
. amounts of water, If caustic contacta eyes, immedistely flush
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with large amounts of water for at least 15 minutes. Notify
supervision. and RPT.

A full acid suit, 1nclud1ng'rubber gloves,'boots, and face
shield, must be worn whenever itransferring caustic to or from
drums Epilled caustic may present a sllpplng hazard '

pgllcable Safezz Documents - Prov151ons of General Regulatlons
and Practices for Radiation Zone Work (GEN-0) and Radiation Work

Permit U-2 apply to all work performed under this procedure.
Observe RHO-MA-221 V.2., Chemical Safety Guide #11 for all work
Wlth sodium hydroxide (caustio)

Every effort should bs made to correct any caustic leaks as they
occur. Caustic in the C Cell sump/ TK-C7/ TE-CZ/ TE-X38 system
may cause difficulties reworking the UNH waste at PUREX. Part F
of this procedure describes the response to a caustic spill.

IV.
A. Full acid suit, including rubber gloves, boots, and
. face shield. : ‘ :
B. Drums of 50.Wt.-% NaQOH (any grade).
C. Drum pump and flex hose.
D. pH buffer (pH 4 and 7) and distilled water rinse
soclutions. : .
E. Beaker{s) and/or styrocfoam cups to contain pH buffsr
- and rinse sclutions.
V. EEQQEEHEE
-jA;  SERVICE pH METER.
NOTE: This step must be performed at least once per day Whlle
: neutrallzatlon system is operatlng
1. Request craftsman to remove pH electrode from TE-
' Ch,

2. Request craftsman o rlnse pH electrode with
distilled water .

3. Request craftsman to inspect electrode, and clean
or tighten fittings 25 neCessary. Record
cbservations on DATA SHEET.

4, Request craftsman'to 1qéert pH electrode in pH 4
buffer, and record buffer traceability data and
"As-Found" readlng on DATA SEEET.

Document No. | Rev/Mod- Pag
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5. Request craftsman to rinse pH electrode in
distilled water. _

8. . Reguest craftsman-to insert pH electrode in pH 7
buffer, and record buffer traceability data and
"As- Found" reading on DATA SHEET. : o

7. Request craftsman to rinse pH electrode with '
distilled water. :

8. Request craftsman to 1nsert pH electrode in pH 7
- buffer, and adjust STANDARDIZE control until neter

reads Tt+.1 pE.

9. Request craftsman to rinse pH electrode in
' distilled water.

"10. Request craftsman to insert pH electrode in pH 4
buffer, and adjust EFFICIENCY control until pH
meter reads 47i .1 pH. .

11. Repeat steps D.7 - D.10. until the pE meter reads
PE of 4 + .1 in pH 4 buffer and pH of 7 £ .1 in pH
7 buffer without further adjustment. Record final.
"As Left" pH readings of buffer sclutions on DATA
SHEET.

12. Request craftsman to reinstall pH probe in TK—C5V
E. START UP NEUTRALIZATION SYSTEM.

1. ‘Transfer drum{s) of caustic from lo=zding dock to
arsa adjacent to C cell sample room.

HARNING

WEAR FULL ACID SUIT, INCLUDING RUBBER GLOVES, BOOTS, AND FACE
- SHIELD, WHEN TRANSFERRING CAUSTIC FROM DRUM TO HOLDING TANK TK-
C8, Caustic is very corrosive to skin, eyes, and tissue,

The oaustic holding tank TE-C8 capacity is only 150 gallons. Do
not overfill

‘I1Documant No. . Rev/Maod . Page
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NOTE:

Using drum pump and flex line, pump'céustic to
helding tank until it contains 100 - 125 gallons,
as measured by scale on side of tank.

Close valve MV-CU8-3 between metering pump and TK- .
Ch.

Open- the following neutralization.system valves:

a. Caustic holding tank outlet MV-C8-1

b. Metering pump outlet MV-(8-2

<. Metering pump to TE-C8 MV-C8-4

‘Start TK~CH recirculation m1x1nﬂ pump P-C5-4 using

paﬂkbutton SW-P-CH-4.

Turn on metering pump by rlugging metering pump
power cord into electrical receptacle.

~Adjust meterlng pump as dlrected by Process

Englneer

Route caustic flow to TK-C5 by first opening MV-

C8-3 and then closing MV-{8- 4

CF'PERFORM SURVEILLANCE AND MAKE ROUTINE ADJUSTMENTS.

Begin performing surveillance as soon as neutralization
system is started up, and at 20- minute intervals
thereafter, until metering pump is turned off. Also
perform surveillance every time that caustic is
transferred to TE-C8 and whenever the meterlng ‘pump is
adJusted ' :

1.
2,

Record gate, time, and TE-C5 pE on DATA SHEET.

Adjust metering pump as directed by Process
Engineer to bring TE-C5 pH intec 3- 11 range.
Reccrd metering pump setting on DATA SHEET.

Record TK-C8 Vblume,as'measured_b? scale on side
of tank, on DATA SHERT in "Before Addirng” blank.
It TE-C8 volume is below 50 gallons, use drum pump

~and ‘hose to add caustic from drum until TK-{8
~wvolume is 100- 125 gallons Record final TEK-C8
Volume on DATA SHEET in “After Adding" blanh

Dbserve caustic plplng and tubing for 1eake.'
Record observations on DATA SHEET and initiazl.
Promptly notify management of any caustic leaks,
and proceed immediately to part F of thls
procedale if a caustic spill 0ﬁcurs
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NOTE:

SHUT

Repsat steps 1-4 every twenty minutes or as
ragquested by manzgement.

DOWN NEUTRALIZATION SYSTEM.

Divert caustic flow from TK-CB by first crening
MVy~C8-~4 and then.closing MV"CBfB.

Shut down metering pump by unplugging powsr cord

from receptacle

Shut down r601rculatlonfm1x1ng pump P- C5 4.

Request management to approve completed data
sheet(s) and give to Process Engineer. Request
Process Engineer to 51gn data sheet(s), signifying

rece1pt

Perform the following steps only when requested by
management. Draining the caustic lines may be necessary
for maintennance, preventing freezups at the onset of
winter, etc.

DRAIN CAUBTIC LINES

i.

'Request fltter to remove cap from MV-CB-6 in C
Cell and install flex hose from MV-C8-8 to spare

flangs on TK~-CH. .
Close valve MV-C8-1.

Open valves MV-C8-2, MV-C8-3, MV-C8-4, and MV-C8-
6. - \ .

Allow caustic lines to drain for 15 minutes.

Close MV-C8-8.

Reqﬁest fitter to remove flex hose from MV-C8-6,
and to replace cap on MV-CB-8 and flange on TK-{5

which had heen remqved.

RESPOND TO CAUSTIC LEAK AT 224-U

1.

" Immediately notify management and shut down

neutralization system per part D of this procedure-
unless leak is very mincor and management directs - -
otherwise. Immediately take steps to isclate

source of caustic spill as directed by management.
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WEAR FULL ACID &UIT, INCLUDING RUBBER GLOVES, BOOTS, AND FACE
SHIELD, WHEN HANDLING SPILLED CAUSTIC Caustio is very corrosive

to skln,
NOTE:

. NOTEH:

NOTE:

NOTE:

NOTE:

eves, and tissue.

The response to a caustic leak de?ends on‘fhe ioccation
and extent of the spill. Refer to the step(s), below,
which deal(s) with the situation at hand.

A caustic spill in C cell is not only a persénnell
hazard. Excessive amounts of caustic reaching the UNH
recycle system could cause difficulties when reworking

the UNH at FUREX.
2. - Respond to caustic spill in C Cell:-

a. Flush the spilled caustic to the C Cell sump
with large amounts of water.

The stainless steel enclosure beneath TK-CO can safely
contain several gallons of caustic. Unless the caustic
is radiocactively contaminated, it can be safely used in

. the neutralization precess.

3. Respond to caustic spill in stainless steel
enclosure beneath TK-CB:

a. If the leak is large {(a gallon or more), pump
the caustic to TK-C8 using drum pump and flex
hose. Rinse enclosure with water and pump
this to TK-C8, as well.

" b.  If the leak is small (less than a gallon),
carefully mop up with water. Dump bucket
containing mopped-up water into TK-{8.

Caustic spilled in the C cell sampler room is prevented

from draining to the chem sewer by a low concrete dam.
4, Respond to caustic sprill in C Cell sampler room:

a. If the leak is large (an inch deep or more),
pump the caustic to TE-C8 using drum pump and
flex hose. Einse enclosure with water and
pump this to TK-C8, as well.

b. If the leak is small (less than an inch
deep), carefully mop up with water. Dump .
bucket containing mopped-up water-intg TE-CB.

Cauétic spilled adjacent to the C Cell sampler room may
drain to the chem sewer. Any spill of caustic to the
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chem sewer 1s a reportable hazardous waste-discharge.

5.

Respond +to caustic spill adjacent to C cell
sampler room:

a.

Carsfully mop up spilled caustic with water.
Dump bucket contalnlng mopped-up caustlc into

TK-C8.
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DATA SHEET

SERVICE pH METER

DatE'__;____m__ Time ‘ Craftsman

Obéef?ations | (Step A.S)
| pH 4 Buffer | pH 7 Buffer |

Buffer Traceabiiity B {(Step A.4) : (Step A.6)

Az Found Reading. (Step A.4) - _(Step A.8)

As Left Reading (Step A.11) ________ (Step A.11)

PERFORM SURVEILLANCE AND MAKE ROUTINE ADJUSTMENTS

DATE TIME TK-C8 VOLUME TE-C5 pH P-C8 OBSERVATIONS OP.
Before After . Setting ‘
Adding Adding
{Step: _ ' A '
C.1 Cc.1 c.3 c.3 c.1 ‘ c.2 C.4 . C.4)
Management . Process (Steé
Approval Date Engineer_ Date___ _ D.4)
Dc:umer\_t No. Bev/Mod . . . Page ) )
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The metering pump transfers 50% NaOH (19.5 M) into the TK-C5
recirculation/mixing loop, whére an in-line mixer mixes the
caustic with the recirculating solution. The caustic pumping rate
is set as a percentage of 10.4 gph. The flow rate into TK-C3 is
estimated by dividing the working volume between the upper and
lower limit switches (27 to 70 WF, or 411 gal) by the time
between pump shutdown and pump restart (on circular chart). The
pH of the condensate entering TK-Cb can be measured by grab
sample at the catch tank upstream of TK-CH. The pH of the

" peutralized condensate is displayved on the new TK-Cb pH meter.
The condensate in TK-C5 will be neutral (i.e., pH of 7) when the
molar caustic flonate matches the molar ac;d flowrate 1n the

condensate.
TK~C5 Flowrate: (411 gallons 80 min/hr), gph
_ ' time per cyvecle (pump off) .
Caﬁstic Flowratef {% scale) (10.4 gph) , gph
B+ Flowrate: (TK-CH Flowrate).(S.TES 1/gal) (10-pE), moles/hr

Caustic Needed: (H* Flowrate) (1/19.5 mole) (gal/3.7851)
f(lQ.é gph/100% of scale)

~(H* Flowrate) (.1303) , pump setting, % of scale

Example: TK-C5 cycle‘intervél: 48'minutes, pH=0.77
TE-C5 Flowrate: (411 gal) (60 min/hr) / (48 min) = 514 gph
"B Flowrate: (514) (3.785) (10-0-77) = 330 moles/hr

Caustic Needed:,{SSO)r(;1303) = 43% of scale, pump setting

This calculation is approximate, only. Neither the caustic
concentration, the degree of mixing in TK-C5, nor the caustic
flowrate are precisely known. The condensate flowrate and pH arée
.subject to variation as the plant operates.

These calculations can be used to trim the caustic flowrate. Use
the TK-C5 pH as the starting point, rather than the incoming
condensate pH. If the pH of TK-C5 is above 7, use pOH instead of
. ) : , ,
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~ WORK MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC Pagell
PLAN ACID AND POTASSIUM HYDROXIDE of 8

1, GENERAL DESCRIPTION

In order to prevent uranium migration in the new 216 U-17 crib, it may be
necessary to maintain the UO3 process condensate pH beiween 7 and 8.5. A test
will be performed in TK-C5 to determine whether. the neutralization system
presently being designed per ESR 9440 can comply W1th these tight requ1rements
W1th the addition of a phosphate buffer,

ESR 9440 will provide- the U0y Plant with a batch neutra11zat1on system, where ..

condensate s collected in TK %37, and neutralized batch-wise in TK-C5 prior to -

discharge to the crib. The system is expected to conirol the condensate pH
between 3 and 11. The minimum controlled caustic addition rate will be 33 ml
per m1nute _

The modification being tested is to add 1 liter of phosphoric acid to TK-C§
each time a batch of condensate is transferred from TK-X37 to TK-C5. The
phosphate ions are expected to "buffer" the TK-C5 pH between 6 and 8, so that
-the desired pH range can be approached in a controlled manner using the caustic -
metering pump. The goal of the test is to demonstrate the capacity of 1 liter
of phosphoric acid to buffer the TK-C5 condensate, so that the metering pump
delivering 33 ml per minute of 13M KOH will not overshoot the pH range w1th1n
twe minutes after reaching a pH of 7.

For the test TK-C5 will be filled to the expected batch operat1ng volume of -
713 galions with condensate and/or water. A liter of phosphoric acid (H3P04)
will be added to TK-C5, and neutralized to a pH between 2 and 6 with
approximately 400 mi of 13M KOH. After mixing the tank, the pH will be measured
by the in-tank pH probe. KOH will be added in.50 mi 1ncrements with mixing and
- pH measurement after each 1ncrement The test will “be conc]uded after ‘the TK-CH
pH increases beyond 8. 5

Gther quant1t1es ef phosphate and/or caustic may be tested as the des1gn is
finalqzed

U0-WP-0007 Ipage‘,l of 8




WORK. | MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC | Page 2
PLAN ACID AND POTASSIUM HYDROXIDE of 8

2. PREPLANNING /COORDINATION

This work-involves personnel from Plant Operations, Plant Maintenance, Process
Engineering, and Radiological Protection. Plant Maintenance will temporarily
remove a spare blank flange from the top of TK-C5. Plant Operations will fill
the tank with water and/or condensate to 713 gallons, and add H3PO, and KOH
from 1-liter bottles to TK-C5 using a funnel inserted in the spare opening.
Process Engineering will coordinate the test, collect, and evaluate the test
data. Radiological Protection will survey personne? and materials exiting the
211-U radiation zone for radiological contamination.

The TK-C2 waste concentrator must be shut down for the duration of each test
run. The TK-C5 discharge pumps must be locked out until the test is comp]eted
and the condensate pH meets the RHO-MA-139 Timits of 2-12.5.

A prejob plannang/safety meet1ng will be held prior to performing the work.
3.  SAFETY | ’

All radijological and 1ndustr1a1 safety cons1derat1ons perta1n1ng to the
handling of dilute nitric acid, concentrated phosphoric acid, and concentrated
potassium hydroxide in a radiation zone are applicable to this work plan. This-
work plan requires special care to avoid contact with H3PO4, KOH, and
condensate, which contains nitric acid.

Warning - - Wear full acid suit, including rubber gloves, rubber boots,
chemical goggles, and face shield when fiiling TK-C5, measuring -or
‘adding chemicals, and removing or replacing fittings on TK-C5.

Warning - Do not mix KOH, phosphoric acid, and condensate, except in TK-C5.
S Violent react1on, spattering, and heat may result if KOH is m1xed
with water or H3P0s.

If H3POs, KOH, or condensate contacts skin or eyes, 1mmed1ate1y f}ush with
large quant1t1es of water. Contact RPT for survey, and report to first a1d
Not1fy superv1s1on : _

The nearest safety shower and eyewash must be tested for operab111ty before
work begins. .

If a chemical spill occurs, flush to C cell sump with copious quantities of
water. Avoid contact with spilied material.

UD-WP-0007 ;J Page 2 of 8




WORK . MEASURE THE pH BUFFER CAPACITY OF TANK €-5 USING PHOSPHORIC Page 3
PLAN ACID AND POTASSIUM HYDROXIDE = _ of 8

Applicable Safety Documents - Prov1s1ons of Radiation Work Permit U-2 and .
General Regulations and Practices For Radiation Zone Work, (GEN-0), apply to
all work performed under this procedure .

Refer to the following mater1a1 safety data sheets for the chem1caTs to be used
during this test: _ ‘

H3PO4 -  MSDS # 83

KOH - MSDS # 114

HNO3 -  MSDS # 80

4. - PLAN

4;1.lOBTAIN THE FOLLOWING TOOLS, EQUIPMENT, AND SUPPLIES
4.1.1. Funne] polyethylene, po1ypr0py1ene, or stainless steel.
4.1.2. 500-m1 graduated cy11nder. . |
4.1.3.  1-liter bottle containing 85% H3P0y
4.1.4., . 2 1-liter bottles containing 50% KOH

4.1.5, Acid suwt, including rubber gloves, rubber boots, chem1ca1
goggles, and face shield.

_ 4.2. PREPARE TK-C5 FOR TEST

4.2.1. Request instrument technician to ca11brate TK- C5 pH electrode
pHE-C5-1. ‘

4,2.2.  Request manager to approve waste volumes in TK-C2 and TK-C7,
- . and approve shutting the waste concentrator operation down for

the duration of the test, on Work Plan Execution Sheet {WPLS).
4.2.3. Shut down TK-C2 waste concentrator per UG-182-001.

4.2.4. Shut off TK-C5 discharge pumps P-C5-1 and P-C5-2. Apply
, CAUTION tag, per RHO-MA-221, Accident Prevention Standard #7.

4.2.5, Request fitter to remove blank flange from spare fitting on
top of TK- CS : .

Uc-WP-0007 } Page 3 of 8




WORK " MEASURE THE pH BUFFER CAPACITY OF TANK C 5 USING PHOSPHORIC Page 4
PLAN | ACID AND POTASSIUM HYDROXIDE . of 8

4.2.6. U51ng water hose, Fi11 TK-C5 to 75 + 2 WF .- Record TK-C5 WF on
WPES.

4.2.7.  Turn on TK-C5 mixing pump P-C5-4. |

4.2.8. Insert fuﬁnei in open flange oﬁ top of TK-C5.
4.3. MEASURE BUFFER CAPACITY OF TK-C5. |

4.3.1. Make initial H3PO4 and KOH addition to TK-C5.

4.3.1.1. Request process engineer to specify, on WPES, how much
H3P04 and KOH o add to TK-C5.

4.3.1.2. Using graduated cylinder, measure and pour specified
' amount of H3P04 bottle into TK-C5. Record volume added,
on WPES.

4.3.1.3. Rinse graduated cy11nder with water Pour rinse water
into TK-C5.

4.3.1.4. Using graduated cy]1nder,'measdre and pour specified
amount of KOH into TK-C5. Record volume actually added
on WPES.
4.3.1.5. Wait 20 minutes for TK-C5 cpnténts to become well mixed.
- 4r3'1'5'A Record TK c5 pH on WPES o
4,3.2. Make add1t10na} KOH add1t10n to TK- C5

4.3.2.1. Request process eng1neer to specify, on WPES, how much
' KOH to add to TK C5.

4.3.2.2. Usang graduated cylinder, measure and pour specified
amount of KOH into TK-C5. Record vo?ume actually added,
on WPES.

4.3.2.3. Wa1t 20 minutes for TK-C5 contents to become well mixed.

4.3.2.4. Record TK-C5 oH on NPES.

©4.3.3. Repeat‘step 4.3.2;,'unfi1 pH of TK-C5 exceeds 8.5.

U0-WpP-0007 l'Page 4 0f 8
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4.4. OBTAIN ADDITIONAL DATA NITH DIFFERENT H3PO4 OR KGH CONCENTRATIONS

4.5,

4.4.1.

4.4.2.

©4.4.3.

4.4.4.

4.4.5.

4.4.6.
4.4.7,

4.4.8.

Obtain another WPES from manager.

'-=Request management to determane need for TK- 4 waste

concentrator operation. If not necessary to resume TK-C2 waste
processinag, skip to step 4.4.7., of th1s procedure. Otherwise
continue..

D1spose of TK-C5 contents and resume TK-C2 waste process1ng

- per part 4.5., of this procedure

When TK-C2 waste process1ng status is acCeptabIe;'obta1n
managemant approva1 on WPES, to take TK-C2 waste concentrator
out of service.

Prepare TK-C5 for buffer add1t1on, per steps 4. 2. 3 -4.2.8.,

“of this procedure

Sk1p to step 4.4.8., of this procedure

Obtain management approvaT on WPES to keep TK-C2 waste
concentrator out of service.

Test buffer capacaty of TK-C5 per part 4. 3 , of th1s
procedure

DISPOSE OF TK-C5 CONTENTS

4.5.1.
4.5.2.

4.5.3..

4.5.4,
4,55,

4.5.6.

Record TK-C5 pH on WPES.
If TK- CS pH is between 2.5 - 12. 0, sk1p to step 4.5.7.

‘Otherwise, continue.

Request manager to specify on WPES how much, and what type, of
neutra11z1ng agent to add to TK 5.

Add neutralizing agent to-TK—CS.as specified.
Wait 20 minutes for TK-C5 pH to stabilize; then record

- resulting pH.

" If TK-C3 pH is not between 2.5 - 12. 0, repeat steps 4.5, 3
4.5.5. Otherwise, continue.

1. UO-WP-0007 -{ Page 5 of 8




WORK. MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC | Page 6

PLAN ACID AND POTASSIUM HYDROXIDE of 8
4.5.7. Request manager to approve on WPES, the d1sposa1 of TK Ch
) ' contents to 216-U-12 crib. ,
4.5.8.- " Remove funnel from TK-C5 open flange.
4.5.9. Replace blank flange on TK-C5.
.4.5,10.' "Notify manager that TK-C2 waste concéntrator system may be
| returned to service.
4.5.11.  After CAUTION tag has been remcved from TK-C5 d1scharge pumps,

switch TK-C5 discharge pump switch SW-P-C5-1 or SW-P-C5-2 to
AUTO position.

‘U0-WP-0007 J Page 6 of 8
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WORK PLAN APPROVAL / SIGNOFF

Plant Operations

Process Engineering
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WORK MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC | Page 8
PLAN ACID AND POTASSIUM HYDROXIDE of 8

6. WORK_PLAN EXECUTION SHEET (WPES)

A work plan-execution sheet (WPES) must be completed for each tankful of
water/condensate that is buffered and neuiralized per this procedure. .

6.1, INFORMATION TO BE SPECIFIED BY MANAGEMENT:

6.1.1. .Approval to take/keep TK-C2 waste concentrator out of serviée
and prepare TK-C5 for test:

Manéger: Date:
6.2. TK-C5 PREPARATION: |
TK-C5 WF:

6.3. TK-C5 BUFFER CAPACITY DATA:

Specified -Specified Actual | Actual TK-C5 pH -
H3zPOs vol. . KOH vol. H3P04 vol. KOH vol.

6.4. DISPOSAL OF TK-C5 CONTENTS (pH must be between 2-12.5):

Beginning Neut. Agent | Amount to ~Manager Date
TK-C5 pH to be Used Add

‘Approval to dispose of ' ' o o
TK-C5 to crib 216-U-12: pH: Manager: Date:

U0-WP-0007 J Page 8 of 8
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6.0 EFFLUENT SYSTEM _
IMPROVEMENT ACTIVITIES

At PUREX, operational testing of the Moving
Filter Radioactive Aerosol Monitor (MFRAM)
was completed in mid-1987. The MFRAM
provides continuous monitoring for 85Kr and
1311, and & greatly improved monitoring

- sensitivity for 239Pu and 89.90Sr emissions from

the 291-A-1 main stack. Thé MFRAM iscapable

of detecting 239.240Puand 90Sr concentrations as
Yow as 100 times the DCG.

Installation of the dissolver offgas (DOQ)
stack mixer at the base of the PUREX Plant
291-A-1 main stack was completed in 1987, The
purposeof the stack mixer is to.distribute evenly
the DOG streams inte the 291-A-1 main stack

 flow originating from the canyon and process
cells. An even mixing of these exhaust sources
will ensure equivalent and representative
sampling at all three 291-A 1 stack probe

. ocations.

I'mplan-t modifications at the PUREX Plant
~ were completed and have been responsible
partially for a 10-fold reduction in concentra-
tions of'238,240Py in the PUREX Plant process
condensate (PDD). Condensate flow from the
H4 concentrator was eliminated and a portion
of the L. Cell vent line was rerouted to preclude
a sample jet from dzschargmg into the PDD
header A

A project for an inline neuiralization system
for the PDD was iﬁi—tiated_ in 1987 and is
scheduled for completion in late 1988. This
system will replace the interim neutralization
system installed in 1986,

! During cladding removal operations at the
PUREX Plant, the concentration and mass of
ammonium hydroxide in the discharge of
ammoniza scrubber distillate to the
216-A-38B Crib has, in the past, exceeded
the limits in Chapter 173-30%,WAC.and
CERCLA. In late 1987, use of the

216-A-36B Crib was chscontmued and process
changes were Implemented to reroute future -
production of ammonia serubber feed to waste
management facilities for storage and evapor-
ative volume reduction to comply with the lmnts

. in Chapter 173-303, WAC.

A revised version of the PUREX and
UOj; Plants nitrogen oxide monitoring plan was
issued. The plan addresses comments received
from the EPA, Region X and satisfies a require-
mentin the PSD Permit Number PSD-X80-14,

At B Plant, inline pH and radiation moni-
toring systemis on the chemical sewer discharge
were installed. These monitoring systems will

. become operational on correction of the deﬁc1en—

cies in the operation of the flow monitor..
Improvements to the pH monitoring and flow

* proportional sampling systems for the B Plant

cooling water discharges were completed in
1987. The radiation monitoring system on the -
two effluents that contribute to the cooling
water discharge were improved with modifica-
tion to allow calibration with a liquid source.
Improved submersible pumps are being installed
for both of these sampling and monitoring '
stations. The upgrade.of the de-entrainer at the
E-23 concentrator is projected to reduce the
89,908r and 137Cg concentrations in the B Plant
process condensate to below ACL values, .

- At the UGz Plant, a neutralization system for
the process condensate discharge was installed;
the system is designed to maintain the pH
between § and 10. In Tank Farms, projects for
upgrading the sampling and monitering systems
for the 244-AR vault cooling water discharge
and the 241-AY and 241- AZ Tank Farm
exhaust system heating condensate are in
progress. Both projects will be completed.in

- 1988, prior to startup of either facility. .

Animproved analytical method for 241 Am in
both gaseous and liquid effluent samples was
introduced; the method has reduced the detec-
tion Hmit below the derived concentration guide.
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Stack 296-U-4--UQ, Plant Calciner Exhaust. This stack exhausts unfiltered exhaust
from the process offgas system (vessel vent, concentrator, and calciner) on the

224-U Building. The sampling and monitoring system consistsof a record sampler and
NO, monitor. -

Stack 296-U-13-U0O Plant Powder Loadout Hood Exhsaust. Thls stack exhausts filtered
air from the powder loadout hood. The sampling and monitoring system consists of a
record sampler, an alpha CAM unit, and beta CAM unit. :

A9.3 Liquid Effluents

UQ,_Plant Process Condensate (U-12) to the U-12 Crib. The stream is comprised of
condensate from concentrators, caleiners, vessel vents, and steam jet exhaust. Process
condensates are collected in tank C-5 and sampled prior to discharge. An automatic,
ineremental flow-proportional sampler is activated when Tank C-5 is discharged.

- EO, Plant Wastewater (207-U) to the 216-17-14 Ditch. This stream receives cooling

water steam condensate, and chemical sewer discharge from UO, Plant, and sump
water from 221-U, 271-U, and 222-U. Discharge isto the 216-U-14 dltch via the
207-U retention basin. Grab samples from the basin were collected weekly,

A.10 PLUTONIUM FINISHING PLANT--PLUTONIUM EXTRACTION
' RECOVERY, AND FABRICATION

A.10.1 I]Iescriptioﬁ

The Plutonium Finishing Plant (PFP) recovers plutonium in the form of plutonium nitrate by
* processing plutonium scrap. In addition, plutonium metal is produced from the recovered nitrate and
plutonium nitrate received from the PUREX Plant. -

'A.10.2 Airborne Effluents

Stack 291-7-1.-PFP Process and Building Ventilation. This stack exhausts filtered air.
from the 234-5Z, 282-Z, 236-Z, and 242-Z Buildings. The stack also exhausts process

ventilation. The sampiing and momtormg system consists of a record sampler and an
alpha CAM unit.

Stack 296-7-3--241-Z Vault Ventilation. This stack exhausts filtered air from
241-Z vault sump and vessel ventilation. The sampimg and monitoring system consists
of a record sampler and an alpha CAM unit.

Stack 296-Z-5-2736-ZB Building Exhaust. The system exhausts filtered air from the
shipping and receiving building, 2736-ZB. The sampling and momtormg system
consists of a record sampler and an alpha CAM unit,




Paget of 48 of D185066239

L T TNON L

i
Py . -

- E L oE E

o LT L R R,
e o - PR e .. Wb ra
e TR o o N
eaan * ; : )
e 1

g | Plan and Schedule to Discontinue
— | ~ Disposal of Contaminated Liquids
R - Into the Soil Column at the

o | - Hanford Site

'Response to Congressional Request

March 16,1987

;:}79

P S EE
e 10’7)
% A D




Page 2 ot 48 ot 185066238

[

[
’ H 1

RN
L

N "‘;‘.' H
Y

k

.
e e

EXECUTIVE SUMMARY

e Liguid wastes have been generated as a result of operations conducted
s  at the Hanford Site for over 40 years. Thess wastes are discharged to sofl
ree column dispesal units in accordance with U.S. Department of Enerqy

(DOE) Orders that require protection of public health and safety and are -
meee : intended to control and, to the extent possibie, minimize adverse impacts on

S tha anvironment. Current DOE policy on radicactive waste management states
s that disposal operations involving discharges of contaminated iiquids

directly to the enviromment or natural soil column shall be replaced by

e other techniques (DOE 1984). The DOE was directsd by (ongress to provide a

NS : plan and schedule to discontinue disposal of contamimated liguids into the

soil at the Hanford Site. The purpese of this document is fo provide the

requested piagn and an implementation schedule.

H1th1n the Hanford Site, 32 active 17quid waste d1scharges are
currently releassd to sofil column disposal units. These discharges consist
of large gquantities of cooling watsr and smaller quantities of other
discharges, many of which contain low levels of radicactive contamination:
resuiting from operations at the Hanford Site. A1l discharges from
DOE-faciiities are required to be as-low-as-reasonably-achievable. The
principal radicactive contaminant in theses wastes is tritium, which meets
the DOE derived concentration guide at the site boundary without treatment.

4 30

!

Active 1iguid wasie discharges are routinely monitored for radioactive
constituents. Based on process evaluations and sampling dome o date, none
of the 1iquid waste streams that are routinely released to the soil column
‘have been designated as hazardous waste. The radiztion dose resulting to
_ the hypothetical maximally exposed offsite individual from Hanford Site
s e operations, inciuding discharges to the soil.column, was cajculated to be
B - 3 mrem in 1985, well under the offsite dose 1imits of 500 mrem for :
weeee occasional exposure and 100 mrem for prolonged exposure. These numbers also
R compare favorably to the average annual natural background exposure for the
- United States of about 100 mrem. S T

467

4

?

In accordance with the policy to replace the practice of soil column
disposal for contaminated effiuents, DOE has been studying atiernative
effluent treatment and disposal methods, the results of which are presented
in this plan. The criteria for effiuent disposal used in this study are
darived from review of regulations enmacted pursuant to the Resource
Consarvation and Recovery Act (RCRA), the Comprehensive Environmental

- Response, Compensation, and Liability Act {CERCLA}, the Ciean Water

o . Act. (CWA), the State of Washington Water Pollutton Control Act (WWPC), and
e the Atomic Energy Act. A liquid effluent is considered suitable for

o disposal to the environment, including the soil column, if it meets the
established criteria derived from the aforementioned statutes.

Based on consideration of the CWA and WWPC, the best-available
technology (BAT) economically achievable would be evaluated and dpplied to ,
a1l discharges currently going to the soil column. The process of selecting
and implementing alternative technoiogy would include preparation of

i1i
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reqguired Kational Envirommental Policy Act documentation. As appropriate,
o consultation and coordimation with other State and Federal agencies would be
' maintained throughout the design process to ensure that all technical
NUDRE requirements are met. Technology for the removal and disposal of tritium is
R : currently not available. The available alternatives for management of
- tritium contaminated waste water include direct discharge to the Columbia
. River, volatilization to the atmosphers, and discharge to the seil column.
....... Cf these alternatives, soil column disposal 1s preferred because it results
in the lowest offsite dose and is aiso the lowest in cost. Evaluation of

tritium waste technology will continue with future implementation dependent

upon the successful development of tachnically feasible methods. '

- The implementation schedule presentad in the pian is based on

- application of a two-phased prioritization system for liquid effluents. Of
the 32 discharges, 16 would be designated as Phase I, and appropriate
{reatment technelegies could be implemented by 1995. Preliminary cost
estimates for the Phase I projects range from $120 o $160 million in
‘capital funds and $28 miilion in support costs.

. - Within the higher priority actions grouped in Phase I, the

o~ implementation of the planned N Reactor effiuent treatment scheduled for
ng completion by 1989, followed by shutdown of N Reactor in 1995, results in
. the overall reduction of total radionuclide discharges {excluding tritium)
T to the soil column by approximately 98%. Similarly, implementation of
effiuent treatmeni for three Phase I waste streams would also result in
"""" P approximately a 90% reduction in nitrate discharges, which is the principal
@ chemical constituent of the wastes. Phase I implementation would also
" provide additional enginesered controls to prevent the nonroutine discharge
e (spills) of chemical substances. The plan incorporates ongeing activities
in support of waste ireatment system upgrades and effluent treatments to
R reduce quantities and improve the guality of the wastes discharged. These
T activities address laboratory and chemical sewers, process condensates, and
waste water sirsams. - _ -
o . , . _
The estimated costs for implementation of Phase II would range
~ from $130 to $200 million in capital funds with an additional $23 mitlion in

develaopment or support costs. The total estimated capital and support cost
for implementation of Phase I and Phase II ranges from $300 to $410 million.
The estimated annual operating cost following implementation of both Phase I
and Phase IT projects would be approximatzTy $50 miliion per year. ‘

“iv



Table 1. Effluent Generating Facilitles, Effluents, and Effluent Disposal Units. (shee; 1 of 2)

242-5 steam condensate

' - Disposalunit | Milllons of
i Effluent ISPOY Risposal
Hanford Site arga generating facility Eﬂlugnt category ide:.t‘irt:gztrion site type ?:\;I ;;
| N Reactor (100 Area) N Reactor N Reactor effluent o 1325-N Crib " B60
100-D Laboratoryd | Chemical sewer 100-D pond Pond 17« -
| Chemical separations | PUREX (fuels Chemical sewer 216-B-3/A-29 Pond/ditch a50
and waste manage- reprocessing Process condensate 216-A-10 Crib 27
ment {200 Araa} facility) Cooling waler 216-B-39/A-25 Ponds 3,250
Steam condensate 216-A-30/A-37-2 | Cribs 233
Process condensate 216-A-368 - Crib 20
(ammonla scrubber) B
8 Plant {waste Chemical sewer 216-8-63 Ditch a2
fractionation Process condensate . 216-8-62 Crib 1
plant) Cooling water 216-B-3d/A-25 | Ponds 950
t Steam tondensate 216-B-55 Crib 2
Laboratarias 2225 Lahoratory waste 216-5-26 crib 12
2101-M Laboratory wasteb 2301-M pond Pond 1c
209-F Laboratory waste Ae-C-7 Crib <0.1¢
1 Uz Plant Progess condensate 216-1-12 Crib 1
{uranium recavery | Waste walere (cooling water, steam | 216-U-14 Ditch 33
plant) - candensate and chemical sewer)
Plutoniim Waste watere (cooling water, steam | 216-2-20 crib 100
Finishing Plant condensate and chemical sewer)
Evaporator/ 242-A process condensate 216-A-37-1 Crib 13
concentrators 242-A cooling water 216-8-3d/A-25 Ponds 920
. 242.A steam condensate 8-3/A-29 Ponds 22
216-U-14 Ditch 5

- PR187-3068-1
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Table 1. Effluent Generating Facilities, Effluents, and Disposal Units,

(sheet 2 of 2)°

| ‘ ' Disposal unit ' Millions of
. Effluent Fisposai ul Disposal
Hanfard Site area - Effluent category identification altyrs.
generating facility umber sitetype | .?‘9 5).
Chemicai separations T Plant (decon- Laboratory waste water 216-7-1 Ditch 0.3¢
and waste manage- tamination Cooling waterb (steam condensate) | 216-7-4-2 Bitch 21
ment (200 Area} (cont.) facitity) , o _
| steam plantsk 'Coollnﬂ water (200 East Area 216-8-39/A-25 Ponds 4¢
Powaerhouse) , Powerhouse Pond . b1
Coolingwater {200 West Area pond .
Powerhouse) :
Waste storage A-fFarm cooling water 216-B-39/A-25 Ponds 105
tank facilities 244-AR Vault cooling water 216-B-39/A-25 Ponds . 23 '
N AY, AZFarm steam condensates 216-A-8 Crib 0.06
Laundry Laundry effluent 216-W-LC Crib 19
5 Plant Caoling watere 216-5-10 Ditch/ 53
: pond
Fuels fabrications and  {- Fuels fabrication Chemical sewere 300 Area Trenches 58
laboratory sperations facility and process
(300 Area laboratories renches _
400 Area Air conditioningb Codling watere 1 400 Arpéa pond | Pond : 5c

aTotal valume discharged is 7,4 billion gal in 1985.
bNonradioactive generating facility.

cEstimated volume.

dincludes the 216-8-3-3 and 216-B-2.3 ditches. -
elnciudes twa ar more waste categories.

PIR7-30891 4

1
A
1 |
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3.0 STRATEGY

3.1 LIOUID EFFLUENT DISPOSAL CRITERIA

------ - It is the policy of DOE that operations are conducted in a safe, cost®

S effective, and envirommentally scund manner, and that discharges of radio-~-
active and nonradicactive materials released to the environment meet
applicable regulatory requirements and are ALARA. It is alse the policy of
DOE that the disposal of contaminated effluents to the soil column be :
replaced by other techniqueas (DOE 1984). Implementation of this policy is
based on criteria for soil column disposal derived from DOE orders and
‘relevant environmental reguiations. The environmental legislation used to
develaop the Tiquid effluent dispcsa1 criteria include the following:

s RCRA (PL-94.580, as amended, 42 USC 6501, et seq.) and WAC-173-303,
- “Dangerous Wasta Regu1at1cns ,

Comprehensive Environmental Response, Cumpensat1on, and L1ab111ty

= ]
. Act {CERCLA) (PL—96*51G 42 USC 9601, et seq )
e s {lean Water Act {CHA) (PL-92-500, 33 USC 1251, et seq.) and
Washington Water Poliution Control Laws (90. 48 Revised Code of
- _ Kashington (RCW))
P~ s HNational Environmental Po'hcy Act (NEPA) (PL-91-190 42 YSC 4321
N} et seqg. ) )
_______ - o Atomic Energy Act (AEA) (PL-83-703, 42 USC 2011, et seq.).
S8 The aforementioned environmental statutes were enactaed to protact
S public health and the environment, and preserve and protect present and
e future beneficial uses of the enviromment, incTuding the groundwater. The
e ™ following sections address how these environmental statutes and the '
implementing regulations are used to establish criteria for iiquid effluent
o~ treatment and disposal. A 1iquid affiuent is considerad suitable for

disposal to the environment, including the soil column if it meets the
established criteria.

3.1.1 Resource Caﬁggrvation and Recovery Act

The RCRA provides for protection of health and the environment from
activities associated with the management and dispeosal of hazardous wastes.
o Subtitle C of RCRA sets forth requirements for generators and transporters
vam ‘ of hazardous wasie and alsc establishes a specific permit program for owners
T and operators of facilities for treatment, storage, and disposal of |
hazardous wastes. Contained within the implementing regulations are
critaria for the designation of hazardous wastes. If a 1igquid effluent
meets or exczeds these criteria, the effiuent is considered & hazardous
waste, which requires the generating facility to treat, store, or dispose of
. the waste asccording to the provisions of the RCRA.

T | 4 SRS
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States may obtain the authority to administer and enforce & hazardous
waste program under the provisions of section 3006 of the RERA. Washington
State obtained final authority from the EPA to adminisier a hazardous waste
program in January 1886. In July of 1986, the EPA published a notice in the
Fedaral Register indicating that states must be authorized {0 regulate
radioactive mixed wastes and that in order to obtaif and maintain . authori-

_zation to administer and enforce a mixed waste program, States must

demonstrate the ability to regulate the hazardous components of radiocactive
mixed wastes. Washington State is developing the necessary documantation
and .is expected to gain authority for regulation of the hazardoUS components

of nrixed wastes during 1987,

Presently, the Nashington State Jepartment of Eco?ugy'administers the
hazardous waste program under the regulations found in WAC 173-303. In
order to gain authority to administer the hazardous waste program, state
requlations must be at least as restrictive as federal regulations. The
criteria for ligquid effluent disposal at the Hanford Site are basad on the
present requirements of WAC 173-303 {until mixed waste reguiations are
promulgated), which require 1iguid discharges to the soil or environmeni be
nonhazardous according to the designation criteria estabiished in

WAC 173-303.

3.1.2 Comprehensive Environmental Response,
Compensation,, and _Ligbility Act

The CERCLA establishes reporting and remad1a1 action requirements for
other than federally permitiad releases of chemical substances above minimum
reportable quantities {e.g., spills). Federal agencies are subject to the -
reporting and remedial action requirements of CERCLA, but are not ent1t'leci
to use the trust fund estab?wshed by the CERCLA for c?eanup.

‘The specific criteria der1ved from CERCLA require the use of control
and containment systems {o prevent the release of reportable quantities of .
chemical substances, Administrative controls are currently in placs to
prevent the relezse of reportable quantities of chemical substances. _
Engineerad barriers are being added to provide additional protection against
the release of chemical substances. Several years are requ1red to complste
the design, fund1ng, and construction of these barriers.

3.1.3 Clean Hater ActA

The CWA was established to restore and maintain the chemical, physical,
and biclogical integrity of the navigable waters in the United States.
£ffluent Vimitations are established and administered through the KPDES
permit program and include technology-based 1imitations and established
water guality standards. The Best Available Technology -(BAT) economically
achievable is a base-level treatment requ1rement established under the CWA.

i2
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‘ Tab'Te 2. Prioritization Summary.

Prioritization criteria
- : Potential
T . Waste sireams Hamg"’ ::p"::;‘;fe Radionuclide | Overall
L character- substance | conc_ent_rat: on | pHoTIty
. | istic discharge |
— B Plant process candensate N Phase | Phase |
S , “| PUREX ammonia scrubber ' : :
discharge - R Phase | Phase !
RIS AY, AZ steam condensate . —_— Phase | Phase |
""" : ‘ N Reactor effluent — Phasel Phase | Phase |
PUREX process condensate b Phasel Phasa | Phase|
e UG, Plant procass condensate _b Phasei Phase | Phasel
N | PFP waste water . Phase ! Phase | Phase |
S e PUREX chemical sewer - Phase | — Phase!
. UQ; Plant waste waterc — Phase i — Phasa !
e = B Plant chemical sewer — Phase | e Phaset
e ey 222-5 Laboratory sewer —_ Phase | —_ Phase |
2101-M Laboratory sewer - Phasal —_ Phasel
LT 300 Area process sewer . Phasa { — Phasel
P~ , T Plantwaste water —_— Phase! —_ Phase |
O ' . 1 100-D Laboratory waste water o Phase | — Phasal
e 209-E Laboratory sewer — Phase | — Phase!
i B Piant steam condensate —_— — — Phase !
U PUREX steam condansate _ — _ Phase i
"""" 242-A process condensate _ . . Phase !l
______ - Laundry waste water e . . Phasell
TN . | PUREX cooling water — —— — Phase Il
wone ~ 242-A steam condernsate — i - Phase ii
—— 7 A Tank Farm cooling water R — P Phase i
o 1S Plantwaste water —_ — —_— Phasell
T B Plant cooling water . —_— . Phase i
------ 242-5 steam condensate — . — Phase Ii
e 242-A cooling water . . — Phase |l
B 244-AR Vault cooling water —_ _ . Phase Il
T T Plant cooling water _ — . Phasa il
200 East Area Powerhouse '
T ' couling water : - _ . Phase !l
200 West Area Powerhouse _
. cooling water . - o " Phasell
400 Area cooling watar . — e Phase !}

...... T aWaste strearmns listed by decreasing radicnuclide concentration.
: »Stream exhibited low pH during 1986. Neutralization systems have been impiemented
T and are being upgraded. ' ' ‘

...... R tUQ4 Piant waste water chernical sewer upgrades are Phase | priority. The cooling water
------ and steam récycie projects are Phase [l ' ' B4FE/-J06Y-2

e | 25
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